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Radio Tubes — Foto-Lectric Tubes—Television Tubes 

Economic conditions have given marked impetus to the development of several special- 
purpose tubes of increased efficiency. Three new SPEED types have been announced 
—several others are nearing completion in the SPEED laboratories. 


TO THE RADIO TRADE: SPEED Radio Tubes mil be displayed in Booth 40, Exhibition Hall 
and in Demonstration Rooms 718, 719 , 720, Sterens Hotel, Chicago; RMA Trade Show, May 23-26, Inch 


NEW TYPES 

SPEED Type 256 

is an AC General Purpose tube 
with 5-prong base, similar to 
SPEED type 227, with im¬ 
proved characteristics. This 
new fast-heater tube is in a 
small bulb measuring only 
4 V 4 " overall. This efficient 
tube, with the others in its 
series illustrated below, will be 
widely popular in new 1932 
receivers. 


SPEED 

Types 257, 258 

are designed to replace types 
224 and 235 respectively in 
new equipment. SPEED type 
257 is an AC Radio-Frequency 
Pentode with a 6-prong base; 
SPEED type 258 is an AC 
Variable-Mu Radio-Frequency 
Pentode with a 6-prong base. 
These fast heater tubes measure 
only 474" overall. 


SPEED Triple-Twin, an exclusive develop¬ 
ment of the SPEED laboratories. Type 295 
AC; type 291 DC; type 293 for automobile 
use. 


CAK1 E RADIO TUBE CORPORATION 
Brooklyn, N. Y. 

Send me current bulletins on it<»ms checked: 

□ SPEED Radio Tubes SPEED Foto-Lectric Tubes 

□ SPEED Television Tubes 




REGULAR TYPES 

Receiving Tubes 


CGeneral 

General 

A utomobile 

Spartoti Set 

AC Series 

DC Series 

Series 

Series 

224 

201A 

236 

S82B 

235 

199 

237 

S83 

551 

WD11 

238 

S84 

226 

WD12 

239 

S85 

227 

120 



245 

140 

Lou Wattage 

Rectifier 

247 

112A 

Series 

Series 

171 AC 

171A 



256 

200A 

230 

280 

257 

222 

231 

281 

258 


232 

282 


Triple-T* in 

233 


Special Amplifier 

Series 

234 


Series 

291 



210 

293 

Other new 

important types 

250 

295 

will shortly 

be announced. 


Foto-Lectric Tubes 

Five types with several different basing arrangements. For use with 
DeForest Phonofilm, Kinoplay, Weber, Platter, Holmes, DeVry, RCA 
Photophone, Powers, Pacent, Royal, Universal, Gries, Western Electric 
and many other types of equipment. 

Standard gas-filled types, red sensitive, caesium on caesium-oxide, 
silver-oxide base. Guaranteed against defects. 

Television Tubes 

One inch plate, Wall Electrode type for operation in plate circuit 
of type 171A tube and with plate current limitations in circuit of 
types 245 or 247. 

Crater type, in standard diameters of .015", .020', .030”, .040'. 
Other sizes available on special order. 


Send Coupon for Current Bulletins 


Nam «• 

Address 

City and State 


CABLE RADIO TUBEcorp 

230-240 NO.NINTH ST. BROOKLYN. N.Y 
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WORK FOR YOURSELF* SET YOUR OWN PAY 

BEGIN NOW* WE'LL HELP 

SEND COUPON 


I f vour pay has been cut—or, if you’re slaving 
away on some hopeless job— here's your chance 
to get on your feet in a hurry? R. T. A. — one of 
the oldest, best known radio organizations in 
the world offers you the opportunity to go to 
work for yourself — to name your own pay — and 
to start making money almost at once. R. T. A. 
is not just a school that teaches you and then lets 
you shift for yourself. Instead, R. T. A. makes 
you a Certified Radiotechnician and provides 
you with a wonderful service outfit that makes 
money for you just as soon as you get it. Real 
money too—up to $20 a day! With R. T. A. 

Training and with the R. T. A. Set Analyzer and 
Trouble Shooter you should be the most popular 
radio service man in town, and have all the busi¬ 
ness you want to take care of. No pay cuts— no worry about losing 
nobody to boss you but yourself. 

RADIO TRAINING 

4513 RAVENSWOOD AVE. 



your job- 


for NO-COST MEMBERSHIP PLAN 

We have worked out n truly wonderful plan whereby R.T. A. 
membership, the It. T A Course, and the R T A Set 
Analyzer and Trouble Shooter nivd not co«u you a cent. 
The coupon will bring you full particulars. Clip—fill in— 
mail now! Today! 


RADIO TRAINING ASSOCIATION OF AMERICA 
4313 Ravenswood Avc., Dept RCA*6 Chicago 
Send me full particulars of your No-Cost Membership 
Plan. 


Name_ 


ASSO. OF AMERICA 


Depi* RCA-6 


Street 

Toum 


CHICAGO. ILLINOIS ____ 
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OPPORTUNITIES 


are many 

for the Radio 
Trained Main 

Don’t spend your life slaving away in some dull* hopeless job! Don’t be 
satisfied to work for a mere $20 or $30 a week. Let me show you how 
to get your start in Radio—the fastest-growing, biggest money-making 
game on earth. 

Jobs Leading to Salaries of $fO a Week and Up 

Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman 
and in Service and Installation Work—as Operator or Manager of a Broad¬ 
casting Station—as Wireless Operator on a Ship or Airplane, or in Talk¬ 
ing Picture or Sound Work—HUNDREDS of OPPORTUNITIES fora 
real future in Radio! 

Ten Weeks of ShopTra* 

We don’t teach by book study. We train you on a great outlay of Radio, Tele¬ 
vision and Sound equipment — on scores of modern Radio Receivers, huge 
Broadcasting equipment, the very latest and newest Television apparatus, Talk¬ 
ing Picture and Sound Reproduction equipment,Code Practice equipment,etc. 

You don’t need advanced education or previous experience. We give you— 

RIGHT HERE IN THE COYNE SHOPS—the actual practice and experience 
you’ll need foryourstart in thisgreat field. And because wecut out all uselessthe- 

ory and only give that which is necessary you get a practical training in 10 weeks. _ 

TELEVISION ana TALKING PICTURES 

^ __ _ ... . j m it • tv* _ i __ 


And Television is already here! Soon there'll be 
a demand for THOUSANDS of TELEVISION 
EXPERTS! The man who learns Television 
now can have a great future in this great new 
field. Get in on the ground-floor of this amaz¬ 
ing new Radio development! Come to COYNE 
and learn Television on the very latest, new- 


Many Earn While Learning 

You get Free Employment Service for Life. And 
don’t let lack of money stop you. Many of our students 
make all or a good part of their living expenses while 
going to school and if you should need this help just 
write to me. Coyne is 32 years old ! Coyne Train¬ 
ing is tested—proven beyond all doubt. You can find 
out everything absolutely free. Just mail coupon 
for my big free book! 

H. G. Lewis. Pres. RADIO DIVISION Founded 1899 

COYNE Electrical School 


est Television equipment. Talking Picture and 
Public Address Systems offer opportunities to 
the Trained Radio Man. Here is a great new 
Radio field just beginning to grow! Prepare 
NOW for these wonderful opportunities! Learn 
Radio Sound Work at COYNE on actual Talk¬ 
ing Picture and Sound Reproduction equipment 

All Practical Work 

At COYNE In Chicago 

ALL ACTUAL, PRACTICAL WORK. You build 
radio sets, install and service them. You actually op¬ 
erate great Broadcasting equipment. You construct 
Television Receiving Sets and actually transmit your 
own Television programs over our modern Tele¬ 
vision equipment. You work on real Talking Picture 
machines and Sound equipment. You learn Wireless 
Operating on actual Code Practice apparatus. We don’t 
waste time on useless theory. We give you the prac¬ 
tical training you’ll need—in 10 short, pleasant weeks. 

Mail CouponToday for All the Facts 

H. C. LEWIS, President 

Radio Division, Coyne Electrical School 

SOO 8. Paulina St., Dept.A2-8H Chicago, Ill. 

Dear Mr. Lewis: — Send me your Big Free Radio Book, and 
all details of your Special Offer. 


Name. 


Address . 


SOO & Paulina St., Dept. A2-8H Chicago, HI. 


State 


City 
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( JheijAMj urn can ' t , but 


et Enjoyable Programs 

Every day of 


Pioneer Designer of 'round the 
world broadcast receivers. 

Seven years ago, newspaper and magazine 
editors gave columns and columns of space 
to the amazing performance of a thereto¬ 
fore unknown receiver. They heralded the 
advent of transoceanic reception, on the 
broadcast band (200-550 meters) as the 
greatest radio achievement of the age. 
They named the receiver “World Record 
Super,” because it brought in 117 pro¬ 
grams from 19 stations, ALL OVER 6000 
miles away, and WITHIN THE SHORT 
SPACE OF 13 WEEKS. 


]\/[ ANY prominent radio engineers STILL contend that dependable daily 
reception of extremely distant foreign stations is impossible. 


“It can’t be done!” they shout. They insist that the distance is too great— 
that atmospheric conditions are too variable—that signal strength is in¬ 
sufficiently constant—that if foreign reception is to be obtained at all, an 
ideal location must be had—and, last, that there is no receiver generally 
available today that is sensitive enough to bring in foreign stations regularly. 


Many of those making these statements are receiver manufacturers; men 
who have been forced to conclude that mass production methods cannot 

produce receivers ca¬ 
pable of regular foreign 
reception. Seeming dis¬ 
belief in the practicabil¬ 
ity of foreign reception 
is therefore the result 
of someone’s failure. 
The only reason for sin¬ 
cere disbelief is igno¬ 
rance of the facts. 

You are entitled to 
the truth. It is your 
privilege to know the 
FACTS, because the 

actually _ " ' most interesting—the 

the whoic^worid most enjoyable world 


This receiver was the work of E. H. 


of radio is to be found 


Scott, who believed that a radio set designed in accord 
with certain advanced ideas of his own, and engi¬ 
neered to micrometric precision, would do things no 
other receiver was ever able to do. These sets were 
built in the laboratory. Not even a screw was touched 
by an unscientific hand, and the radio industry was 
given a new target. 

During the following years, E. H. Scott set still 
higher standards for radio's performance. Today, as 
the culmination of these efforts, he offers the Scott 
All-Wave, a hand-built instrument of scientific preci¬ 
sion that is sold with a guarantee of regular, ’round 
the w orld reception, or YOUR money back. 


between 15 and 200 meters. Hence, I have written this answer 
to disbelievers and to the unadvised, and I am spending my own 
money to publish these four pages of FACTS. 

You will find in them a full explanation of what foreign recep¬ 
tion is; how regularly it comes in; what the programs are and 
how they sound. In addition—you’ll find undeniable PROOF 
that the Scott All-Wave 15-550 meter Superheterodyne is certain 
to give you enjoyable round the world reception every day of 
every month of the year. Yes, EVERY day, even . A , 
during the summer months! I say, “You CAN do it 
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4 Pa^es of 

PROOF 


from dozens of Foreign Stations 
Every month of the Year 





Reception from VK3ME sent bock to Melbourne , Austrolio t 
by telephone from Chicago by E. H, Scott, 


The AUSTRALIAN TEST 


first proved regular reception possible 

For a considerable period, short wave broadcasts from England, 
France and Italy have been picked up by the broadcasting chains 
in this country, on highly developed laboratory-type short wave 
receivers and re-broadcasted on the 200-550 meter band to listen¬ 
ers in America. The fact that these broadcasts were always planned, 
weeks in advance. Convinced us that their reception viras content 
plated with absolute certainty. Why, then, couldn’t all foreign 
broadcasts be depended upon? To ascertain whether or not they 
could be, we selected the station farthest from Chicago that broad¬ 
casted regularly, and set out to see how many of its programs wo 
could pick up with the Scott All-Wave. 

All Programs Recorded 

VK3ME at Melbourne, Australia, is 0500 air miles from Chicago. 
This station broadcasts two times a week on a wave length <\£ 
31.55 meters. The reception test was begun June 6th, 1031. Ten 
months have elapsed, and every broadcast (excepting three) was 
received with sufficient loud speaker volume to he (dearly heard and 
logged. The three programs were missed only because an illegal 
code transmission interfered. 

Each broadcast from VK3ME has not only been clearly beard, 
and its reception verified by the station, but they have all been 
recorded just as they came from the amplifier of the Scott All- 
Wave on aluminum discs. These recordings are available to anyone 
who wishes to hear them. 


Program Returned to Australia by Phone 

Tho engineer of VK3ME was curious to know with what quality 
his program was received in Chi¬ 
cago, He realized, of course, that 
clarity was sufficient to permit log¬ 
ging of details, but beyond that he 
was skeptical. So on January 23rd, 

1032 Mr, Scott telephoned VK3ME 
from Chicago, and while VK3ME’s 
program was being received, 




the telephone mouthpiece 
was pointed toward 


the speaker and the program 
sent back to Melbourne—another 
9560 miles, and with perfect clarity 
as verified by the engineer’s written 
acknowledgment. 

This 10 month test on reception from a point 
nearly 10,000 miles away, proves, beyond any 
doubt, that enjoyable foreign reception can be 
IF the receiving equipment is competent. It 
PROVES that DISTANCE is no obstacle! And it PROVES that 
variable conditions of tho atmosphere are not insurmountable 
obstacles! To further substantiate onr contentions we began a 
test of VK2ME at Sydney. VK2ME*s acknowledgment of this 
reception is reproduced below. Both of these tests PRO\ E that 

there IS a receiver having 
more than enough sensi¬ 
tivity to detect and repro¬ 
duce tho broadcast from 
foreign stations regularly 
and with adequate volume! 


depended upon 



WESTERN 



UNION 

SiSs? 


(£^3’“*"“"*"“'"-- ? •« ) “ 

cm.’* tu bc*. co rrourt «*ue*?e Viw 

2XO W I SCOTT RADIO M®°RaTO*IF3» 

•*>o rtnmooo »»i cricaoo ill* 
root njrti w«*ri rtcix-ior trort jm.t situ TXRrron 

,0 TRHTYR17TB JATJaRY TTIRTTTRO fRCL04I« COOFIRRSC 5T0# 
cooo Rato iat I ops tow coRSirrm- wcittior our ttatior axd 
imnsriRO (Worts too u*i eowino no# tow mcord* 
ror A«nrm> Australia wu- 


Other Owners Do 
Even Better 

This remarkable perform¬ 
ance was not a stunt. It 
was not a freak happen¬ 
stance occurring to one 
Scon All-Wave ideally located and installed. To the contrary, it 
appears as mediocre performance when compared to the 9,535 
logs of foreign reception sent to us during January, February and 
March from Scott All-Wave owners located in all parts of tho 
country! These logs, constituting further proof of the practica¬ 
bility of foreign reception, are discussed on the next two pages. 

(Turn the page , please^ 
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9535 Detailed Lo^s 



by 

tell What 


Scott 


Clarity 


T he detail contained in this log, submitted 
by Mr. Koye Bilheimer of Pennsylvania, 
demonstrates the clarity with which the Scott 
All-Wave brings in foreign stations 10,000 
miles away. This log was made Feb, 28, 1932, 
ami while only 30 minutes of it arc shown 
here, the log, as submitted, covered the entire 
- consecutive hours of the broadcast, 

6:00 a.m. E.S.T,—Chimes are heard striking the* hour of 
9:00 p.iii. , ami you say. "Just 9:00 o'clock. Sunday 
evening/' You goon to say, *’VK2ME, 17 York Street. 
Sydney. Australia, would bo pleased to receive reports 
from thuse overseas relating to the reception of these 
Programs. Our next record is rather an interesting 
broadcast. I am going to play for you. a record 
recorded In Chicago. This record was Picked tip by Mr. 
Scott of Chicago, an ardent listener of VK2ME. It was 
then recorded on bis home recording set. on aluminum 
discs, and then sent to YK2ME. and we will now piny 
this record over for you. which will give you some Idea 
of the reception in the United States, especially in 
Chicago. This ia a musical selection by the Rand of 

Ills Majesty's - Guards. Stand by a see* 

ond, please.” 

6:05 a.m. E.S.T.—VK2ME. Sydney, Australia. The record 
you have been listening to was one made In Chicago by 
Mr. Scott, an ardent listener to VK2ME. The original 
recording was transmitted some time ago and Mr. Scott 
received that recording, and cut in the record on Ids 
home recording set. and forwarded this to VK2ME. 
That was the record which has just arrived In Sydney 
and we have just Played It for you. to see how you will 
receive It. I shall now play for you the laugh of the 
•'Kookaburra.** that was also picked up In Chicago by 
the same gentleman. 

6:06'/} am. E.S.T,—Laugh of tho ‘’Kookaburra." Now you 
say. That wa* the laugh of the 'Kookaburra/ repro¬ 
duced In Chicago again after receiving the original 
recording from VK2MK. Wo should he glad to receive 
reports from other listeners as to how they receive these 
recordings.” A talk of the day is entitled "Australia 
Commences the Travel Idea.” prepared by Charles 
Holmes, Director of the Australian National Travelers* 
Association. Now you continue with the talk: 

‘ Set In the sunshine of southern seas, Australia is the 
world's 11 r t lest continent. Australia is a continent that 
is different from other lands In its appearance. Its geo¬ 
graphic formation, and Its strange animals. well as 
its age-old peoples. Then, too. the remainder of the 
native race that originally inhabited Australia are a 
stone-age people, but now I wish you could see them in 
the Government Reservations, and In the far-back places 
of the continent, where many still lead their primitive 
lives. 

6:12 a.m. E.S.T. — They were entertained by Australian 
aborigines who are located In a settlement there They 
were amused to see them throw their boomerangs, that 
strange wooden weapon which, when thrown by a person, 
returns to the thrower, and the visitors bad an amusing 
time practicing among themselves Rudolph Frimi gazed 
at a group of black fellows who were playing a tune with 
the leaf of the eucalyptus tree. "Rose Marie,” from the 
famous play he had written. 

6:14 a.m E.S.T.—You are now speaking of native bears, 
and say: "Hero the visitors saw the uualnt and lovable 
little hears 'Living toys.* one visitor called them One 
gentleman wanted to buy them outright. »o enthused was 
he by these little native animals some of ttie ladles 
brought honey and candy, and were greatly disappointed 
when their gifts were refused by the bears. They prefer 
to get their own sweets from the eucalyptus tree. 

"Australia welcomes the visitor. W* want the world 
to know us better, and we. ourselves, seek a greater 
knowledge or pmp1« of other lands. In these days, 
travel Is mnre than a great pica sum maker—It Is a 
great peace maker, and that Is what the world today ts 
most In need of. This concludes r y short talk, entitled 
'Australia Commences the Travel Idea.' Prepared by 
Charles nnlmes. Director of the Australian National 
Travelers’ Association.*’ 

G:l5a.m E.S.T.--The Rand of His Majesty's Air Force 
will play "Washington Braves," arranged by Victor 
Herbert. 

6:19 a.m. E.S.T.—YK2ME. Sydney. Australia. You now 
give the time os IS minutes past 9 00 Sunday evening. 
Contralto solo. "God Shall Wipe Away All Tears.” by 
Sullivan. 

6:22*4 a.m. E.S.T.—VK2MF. Sydney. Australia. An or¬ 
gan solo. "Just Imagine." hy Leslie James. 

This Is coming through with fine volume and clarity, 
although the weather here Is very bad It is very 
fnggy and rainy. 

G:25 a.m. E.S.T.—VK2MK. Sydney, Australia The time 
is 26 minutes past 9:ftn Sunday evening. You now 
announce the next selection, a waltz. 

G:30'/ 2 a.m. E.S.T.—VK2ME. Sydney. Australia. The band 
or His Majesty's Guards directed by U. G. Evans, 
Playing "Intermezzo/ by Reeves 



you lieiui 

and fyiove the ab/Loiaie 
YiependahUdij oj) Urn Scoil All m Wave 


9,535 Detailed logs 
of foreign programs 
have been sent to ns 
since January 1st, 

1932. All of these 
logs are complete— 
proving that the re¬ 
ception was not only 
heard , hut that the 
clarity was perfect . 

Two of these logs are 
reproduced (in part 
only, for lack of 
space) on these 
pages. Think of it! 

9,535 logs from 18G 
stations in 40 differ¬ 
ent foreign countries! 

It is difficult to un¬ 
derstand. how anyone 
after reading these 
logs, could believe that dependable, day in, day out foreign reception is anything 
but a complete, and thoroughly satisfactory actuality. 

What Countries Will You Hear? 

Any Wednesday, Saturday or Sunday morning you can tune in the Australian sta¬ 
tions and listen to a three hour program, in English, of course. Then if you wish 
something with a decidedly foreign flavor, you can dial Saigon, Indo-China, and 
listen to the weirdest. Eastern music you have ever heard. 

Right after breakfast, most any morning, you can tune in the Radio Colonial at 
Paris, France—or Chelmsford, England, from which station comes an English version 
of the World's latest news. 

From 11:30 A. M. until 5 P. M. you have your choice of musical programs, talks, 
plays, etc, from Italy. France, Germany or England. In the late afternoon, the 
offerings from Portugal will be found very entertaining. 

In the evening you may have vour choice of a dozen or more different stations 
including Colombia and Ecuador in South America. Then, too, there is Spain, and 
Cuba. 

Is this all?—Indeed not!—These are just a few of the many foreign stations that 
will be found on the dial of the Scott All-Wave. \ complete list showing the exact 
time to tunc dozens of foreign stations, is furnished with the receiver. 

What Will You Hear? 

From n large number of these foreign stations you'll hear news in English, nnd 
you’ll delight in the variety of aspect the different countries give to an item of 
international interest. 

You'll hear music from everywhere. Weird chants from TndO’China. and in con¬ 
trast, a tango from the Argentine. From Rome you’ll hear the real Grand Opera — 
you’ll hear the voice of the Pope, the Vatican Choir and solo voices mellowed in 
Italian sunshine. From Germany you'll hear political speeches, music and news. 
From France, Spain and Portugal you’ll hear a wonderful musical program that 
will thrill y6u hour after hour. From England you'll hear plays—drama—comedy 
and musicales; delightful presentations, refreshingly different from those to which 
you are accustomed. You’ll never tire of foreign reception, because it never loses 
its novelty. 

Will the Reception Be Clear? 

Foreign stations are tuned easily and smoothly with a Scott MbWave. As the dial 
is turned to the correct spot, tho station comes on, in most cases, with the same 
naturalness, clarity, and roundness of tone that characterizes domestic reception. 
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of Foreign Reception 
Owners 


and how If oil heart it 



Usually, you can have more volume than you wish, which means simply that the 
sensitivity may be lowered beneath the noise level, thereby permitting the program 
to come through with truly enjoyable bell-like clarity. There’s no doubt about it. 
Dependable foreign reception is here; yours to thrill to; yours to enjoy as you have 
never enjoyed radio before. 

Read These Logs* 

The log reproduced at the right represents one day that E. B. Roberts of Massa¬ 
chusetts spent with his Scott All-Wave. During the day he journeyed from 1 ranee 
to England, to Italy, back to France and in the evening to South America. The 
other log is that sent in by Mr. Royc Bilheimer of Pennsylvania who made a point 
of logging every word put on the air by VK2ME, Sydney, Australia, February 28, 
1932. If yon have anv doubt concerning the authenticity of these two logs or 
the others sent to us, see the auditors’ report herewith. Read these logs—then con¬ 
sider that 9,533 more detailed logs bear witness to the new world of radio pleasure 
opened to YOU by the Scott All-Wave 15-550 meter Superheterodyne. 


Prove to yourself the 
practicability of 
Short Wave 
foreign reception 

These four pages have told the 
Story of short wave foreign recep¬ 
tion in no uncertain terms. They 
have PROVED that clear, enjoy¬ 
able reception of foreign stations 
can he enjoyed by anyone irre¬ 
spective of the state or country in 
which he lives. And we want to 
prove to you. right in your own 
home—that YOU can tune ‘round 
the world whenever you choose and 
enjoy every program you hear. To 
do that, we ll build a Seott All- 
Wave 15-350 meter superhetero¬ 
dyne to your order: well test it on 
reception from London, Sydney or 
Rome—and give you the exact dial 
readings. If you don’t get enjoy¬ 
able foreign reception from these 
stations—if the receiver does not 
eclipse every statement made for 
it, you may return it and your 
money will be refunded. The cou¬ 
pon below will bring full particu¬ 
lars of this offer—also the techni¬ 
cal details of the Scott All-Wave. 
Clip the coupon—mail it now. 



THE SCOTT WELLINGTON 
Typical of the many excellent models of Scott Con - 
oles, the Wellington is a beautiful example of deluxe 
obi net artistry. Fashioned from burl walnut and 
inished to go with the finest furniture. The center 
lrawer contains the optional phonograph equipment, 
vhich, when wanted, is supplied with an automatic 
ten record changer . 


The E. H. Scott Radio Laboratories, Inc. 

4450 Ravenswood Ave., Dept. C62 Chicago, 111. 


i Tin; E. II. Scctt Radio Laboratories, Inc., 

| 4450 Ravenswood Avc., Dept C62 
| Chicago, 1)1. 

I Send me full particulars of the Scott All-Wave 
Superheterodyne. 


Name .— 


Street 

Town.., 


, State„ 


* AUDITORS’ REPORT 

Wc hereby certify that wc have 
examined and counted 9,535 logs of 
programs reported by purchasers of 
Scott All-Wave Receivers from 1S(> 
stations, foreign to the country in 
which received, during the months 
of January, February, March, 1932. 
Ciiesnutt. Murphy, Poole & Co. 

Certified Public Accountants 


News and Music From Four Foreign 
Countries Received in One Day 

T hese logs, made March 7, 1932, and sub¬ 
mitted by E. B. Roberts of Massachusetts, 
indicate the variety of foreign programs 
that may be heard with a Scott All-Wave. 
For lack of space, only a portion of each log 
appears here. 

NEWS FROM FRANCE 
STATION RADIO COLONIAL— P0NT0ISE 

8:441/* a.in. E.S.T.—"This Is Radio Colonial from Pari* 
calling. Wavelength 10.68 meters'*' _ 

News In Epgllsh from the Continental Daily Mail. Great 
Britain—The financial recovery of Great Britain has 
amused the Interest of the world. 

8:45 a.m E. 8 .T.— Chimes. 

From N*. Y.. Sunday—The V. S. deiv U that the world 
economic rriila is behind. Sterling redacted by rising 
to a new high. ^ .... „ 

From Geneva. Sunday—Small nations are not willing 
that the League's authority be flaunted even If the 
larger nations are. . w . 

From N Y . Sunday—Bulletin on the death of Band- 
mailer Sousa. 

8:511/* a. m. E.S.T,— From Berlin. Sunday—Speeches regard¬ 
ing the election next Sunday. Will Hlndenburg or 
Hitler be elected only question _ . _ 

8:55 a.m. E.S.T.— From N Y . Sunday—The Lindberghs 
have turned to the underworld for help as the author!’ 
ties seem helpless. 

NEWS AND MUSIC FROM ENGLAND 
STATION G5SW—CHELMSFORD 
1:15 P.m. E.S.T.—Chimes. 

IjISVi p.m, E.S.T .—Tills is the British BrnadraMln* Cnrp. 
calling short wave listeners of the British Empire 
through G5sW. G5SW broadcasts on a wave of 
kilocycles or 25.53 meters. 

1-16 P.m. £ S T . —1 Programs to be radiated today 
I :I7 p.m. E.S.T.— Programs to be radiated tomorrow. Marrh 

I 2 l 8 t p. e m. E.S.T.—News Bulletins for the Middle Zone. 
World ronyrlghted. 

Briand died today. An ardent advocate of peace. 
Bulletin regarding the Indian Budget 
Far East Bulletin—Dr. Yen announced that China 1« 
ready to enter negotiations to restore peace The Jap¬ 
anese have no Intention of advancing further. 

Bulletin regarding the kidnaping of the Lindbergh 
baby—no news as yet. 

NEWS AND MUSIC FROM ITALY—STATION I2R0 
ROME 

2:49 P.m. E.S.T.—Telling In Italian of the rj «ults of the 
six-day bicycle race In Madison Square Garden, wMi n 
was won by the team of McNamara-Peden. 

2:52 p m. E.S.T.—Now talking about Primo Camera and 
Young Strlbling. 

2:54 p.m. E S.T.—"Itaddio Roroa-Napoll. * t 

I pits bulletins from the V S. A Shanghai and Tnklo. 
News regarding the Lindbergh baby. 

2:59 p.m. E.S.T.—Announcement. 

3 i 0 i' 2 p.m. E.S.T.—Announcement. Gave names of Italian 
fries. Music by orchestra between announcements. 

3:02 p.m. E.S.T.—Orchestra selection. 

MORE MUSIC FROM FRANCE 
STATION RADIO C0LON1AL-P0NT0ISE 

3:57 p.m. E.S.T,—"The Marseillaise.*^ 

3:59p.m. E.S.T.—*nilo. Hilo. Id. Paree. Station Radio 
Colonial." .... , 

4:00 p.m. E.S.T.—riano and violin selection. 

4:06 p.m. E.S.T. — Announcement. 

4:08 p.m. E.S.T.—Instrumental selection. 

4:15 P.m. E.S.T. — Announcement. 

4:16 p.m. E.S.T. — Cello solo. 

4:21 p.m. E.S.T.— Announcement. 

MUSIC FROM SOUTH AM ERICA—STATION HKF 
BOGOTA. COLOMBIA 

8:25 p.m. E.S.T.— Vocal solo. Mud singing native selection. 
8:28 p.m. E.S.T,—Announcement. 

Baritone solo, with choruses singing. 

8:33 p.m. E.S.T.—Announcement. 

Vocal duet. 

8:46 p.m. E.S.T. —Announcement. 

8:47 p.m. E.S.T. —Native instiumental selection. 

8:50 p.m. E.S.T. —Announcement. 

8:53 p.m. E.S.T. —Dance music. Waltz. 

3:i7 f.m. I-S.T.—Aiuiouncement. 

II. rib'lie solo. 

9:07 pm. i.S.T.—Announcement . 

9,0J[i|n. F ST —Native dance selection. 

9:06 P.m. E.S.T.—Announcement 

9 :0 ■ ■ u ii. E.S.T.—Station announcement. "HKF. In Bogota. 

■ otimHda. South America ' 

9:10 p.m. r.S.T. —Instrumental selection. 

Volume very good. Some fading. 
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SEND NO MONEY- 


Clip and mail to us the coupon below . We will send you either one 



OffitraE 
fcLvIm Service 
Manual 


L - 


_f U~™v 

Crtcc.ii^ul ■■ ■ J 


!-■ :: ■’ ' ’■* 

; -/V-V , 

J ■:/ 


Volume I, 1931 Edition 


If you want a complete set of 
all Radio Diagrams, you must 
have both volumes in your file 


Both volumes of the OFFICIAL RADIO SERVICE MANUAL will 
give you the most complete set of circuit diagrams ever published 
for the Radio Industry, Every Radio Service Man and Dealer should 
have them available for immediate use in his business. Professional 
set-builders and amateurs will find them instructive and helpful. 



i :f jui . 

j i 

RaJiu Service 


Volume II, 1932 Edition 


Briefly outlined below are the “high spots’* that are to be 
found in the 1931 Manual—the first complete radio service 
manual ever to be published. Over twenty-seven thousand 
copies of this edition were sold to members of the radio in¬ 
dustry, This assures you of its importance to those en¬ 
gaged in radio and how valuable it is to them. 

Partial Contents 

Wiring diagrams of radio sets manufactured since 1927, and 
many earlier ones of which there is any record elsewhere. 

650 pages of helpful radio-servicing material. 

Complete course of instruction for Radio Service Men, deal¬ 
ers, manufacturers, jobbers, set builders and amateurs. 

(Here arc but a few of the subjects covered in the special 
course of instruction). 

Amplifiers 
Antennae 

Automotive Radio 
Condensers 
Detectors 
Eliminators 
Meters 


Get Supplements FREE with the 
NEW 1932 MANUAL 

There is so much new material in this Manual, that a Service Man 
or dealer would be lost without it when called to service a set. In¬ 
formation about new models which have Ireen on the market only a 
few weeks are contained in this book. The 1932 Manual makes the 
service kit complete. 

The 1932 Manual contain*; a Full Radio Service Guide and a Complete 
Directory of all 1931-1932 Radio Diagrams, also models of older de 
sign. Everyone in the Radio business should have a copy. Send for 
yours today! 

Partial Contents of Volume II 

A step-by-step analysis in servicing a receiver which eml>odies in its 
design every possible combination of modern radio practice; it is fully 
illustrated and thoroughly explained. It is the greatest contribution 
to the radio service field. 

Chart showing the operation of all types of vacuum tubes, whether 
new. old or obsolete. An exclusive resume of the uses of the Pentode 
and Variahle-Mu Tidies and their characteristics. 

Complete discussion of the superheterodyne and its inherent peculiari¬ 
ties. Also a special chapter on tools used on superheterodyne circuits. 
.Schematic diagrams and circuits complete with color codings. 

Important chapters on commercial aircraft radio equipment; new data 
on commercial short-wave receivers and converters. 

Servicing and installation of public address systems and talking ma¬ 
chine equipment. 

Standardized color-codings for resistors. 

Operation of old and new testing equipment; tube voltmeters, output 
meters, oscillators and aligning tools. 

A full section on Midget radios—their design, circuits, and types. IIow 
to service them most economically. 

Hundreds of schematic diagrams of older radio receivers which have 
never l»een published. 

Wank pages for recording notes, diagrams and sketches; these pages 
are transferable to any part of the book. 

Coupon page for free questions and answers. 


Power-Supply Systems 

Radio Phonograph 
Equipment 

Resistors 
Short-Wave Sets 
Speakers 
Tubes 


$4.50 Complete with Supplements 


650 PAGES 

(Complete with Supplements) 

Over 1,500 Diagrams , Charts 
and Illustrations 
Flexible , Looseleaf Binder , 
9 x 12 inches 


i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

■i. 


Mail Coupon TO DA Y ! 


CERNSBACK PUBLICATIONS. Inc. KC-C , 

96-98 Park Place. New York, N. Y. I 

I'lPiiM 1 »end im* fur KRKK inspection the books I 
1 June checked In*low. I understand that ( { 

may examine them carefully, and should I de- | 
lido to luep them. I will pay the full cost. I 
plus the few (t*nU fur carrying charges. This ■ 
offer U good only In the I'.S.A I 

{ ) Volume I. 1931 Manual, with SuPDle- J 
merits, $i r,o I 

( ) Volume II, 1932 Manual, with Sumde- a 
menu to be mailed Free e\crv Go days, I 
no | 

( ) ROTH ROOKS FOR $9 00 I 

NaMK . j 


AIHHtKSS 
l TTY , . . 


I 

!■ 


$5.00 Complete with Supplements 

OVER 1,000 PAGES 

(Including Supplements) 

Over 2,000 Diagrams , Charts 
and Illustrations 


Flexible , Looseleaf Binder , 
9 x 12 inches 


# 


% 


i 


STATK 
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Some folks still climb 
around on roofs and trees . . . 

Thousands and thousands, 
though, have learned how much 
easier it is just to connect 


"this to the 
ANT post— 

this to the 
GO post— 


Th« g«nuin* ELECTRON AERIAL ELIMINATOR is sold at 
leading radio supply stores and departments all over the 
United States. If your dealer hasn't it, don't accept an in¬ 
ferior substitute, but send to the manufacturer direct. One 
sample, to anyone (note this protection) $1.00 postpaid; to 
dealers and service men only, ■/* doien $4.00, I doien $7.00 
postpaid. Cash in advance; no accounts opened. Money 
promptly refunded on return of any sample in perfect condi¬ 
tion within ten days. 

COMPO MFG. CO. 
1255 S. Michigan Ave. 

Chicago 



ELECTRON 

AERIAL 

ELIMINATOR 



T HERE MAY not be any lightning hazard in a 
wire that leads from the roof straight down to 
your living room. (Try to get the Underwriters 
Laboratories to say there isn't!) But you KNOW 
there isn't any in the ELECTRON AERIAL ELIMI¬ 
NATOR. So why take a chance? 

More distance with an outside antenna? Maybe, 
sometimes—though it's hard to be so sure of that 
after talking to a few ELECTRON users. But even 
so—how much does Mr. Broadcast Listener of to¬ 
day care about getting a few more occasional 
stations, compared to the BIG satisfaction of get¬ 
ting his "regular" stations with less static and less 
interference? And that’s what he can do with an 
ELECTRON ELIMINATOR. As far as reducing 
static is concerned, it is every bit as effective as the 


Compo Mfg. Co., 

1255 S. Michigan Ave., Chicago. 


For enclosed $ 


(cash or check) you may send 


me genuine ELECTRON AERIAL ELIMINATORS. I am 

to be entitled to return them within ten days if not satisfied, 
and receive refund in full. 


Name 


—and this long cord to 
the nearest water pipel 

"short inside antenna” that engineers have pre¬ 
scribed for years in static-infested neighborhoods. 

Then there's the dealer who still worries over how 
he can either sell or give away an old-fashioned 
"installation" with sets selling as low as they are. 
Why do it? It's a rare set indeed that won't give 
more real satisfaction with an ELECTRON ELIMI¬ 
NATOR than with the most formidable 100-foot 
aerial-ground-lightning-arrester outfit that was ever 
"installed"! 

Screen-grid tubes wrote the death warrant for 
the old aerial that straggled half across the block 
and made roofs look like a wireman's nightmare— 
and picked up a steady stream of static. Why not 
be modern and use the standard aerial eliminator 
that reduces static to the rock-bottom minimum? 


Address 
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Completely 

Assembled 

with 

Lorqe 

Dynamic 

Speaker 


Pentode 
Variable-Mu 
and Real 
Automatic 
Volume 
Control 


MID- 

WEST 

4-TUBE 

SHORT 

WAVE 

CON¬ 

VERTER 


13Tube and 15‘Tube 

AIL WORLD-ALL WAVE 
COMBINATIONS/ 


WORLD-WIDE 
SHORT WAVE 
RECEPTION 


Converts any A.C 
set of adequate sen- 
sit ivit y into a short 
wave receiver for 
recepthm of police 
calls, airplane ion 
versa! inns. ships at 
sea. and. under 
conditions, broadcnsi* from foreign stations. 
This amazing new short-wave converter em¬ 
ploys 4 tilin'* and is sell'-powered. It uses one 
2X0. one 224. and two 227 tubes. In combimition 
with a h tube Super I let it; gives yon a IT 
1 11 1M • Al.l.wonij), A IjL-WAV K combination 
When used with the very latest model Midwest 
ll-ttibo snper-heterotly ne, shown above. it 
Uives von a total of 15 powerful rubes, and 
A LI. WOII LD, \LL-\V VVM reception unbent 
able even in receivers costing Several times 
as much. 

Duli’t confuse this -t-fube self powered con 
verier with cheap one and two-tube converters 
that are not self-powered. The Midwest Ton 
verter actually trives better performance than 
many converters costing twice a* much. 


* 3 $ ., 4 ^ 

MIDViTST 


Now yon may gel SI TOUT WAV II nroad- 
caslH airplane calls police signals — 
standard long wave broadcasts—all with 
one combination set Hear l S. stations 

. . const t.n const, and from Canada to 

Mexico Hoar the Canadian stations, 

Mexico, Cuba. South America, ships at sea, V 
foreign stations! A Midwest 13-t.ube or ; 

15-tube Combiiiat.ioii gives yon Ar.L tliar's 
desirable in radio. These wonderful new 
combinations are sold at amazingly low 
direct-from-factory prices. When von receive our big new catalog and note 
rho low prices. 20 days free trial offer, terms as low as $5.00 down, rou‘11 
be positively amazed. Mail the coupon right now — get l‘ 
life. 


V 


All, 

WO RID 


/ 


n AVI 



-get the surprise of' your 


Deal Direct with Factory 

SAVE UP TO 50% 


TERMS 

(IS low (IS 

$ 5-00 DOWN 


Read This Letter! 

This is but one of many letters received from 
delighted Midwest buyers: 

“l Miring tin* past, week I logged the following. 
VYA I’ontoise. France: GHW Kughy. Kng 
laud; HV.r Vatican <*itv, Italy; \ L)A Mexico 
City: VK2MK Sydney. Australia: VK1I0W 
Kowmauv il )o. Canada: 12 lit) Koine. Italy; 
<J5S\V fhelnisfonl. Kngland : t’dA and VKOUli 
Driinimoiidville Canada Also flicked up many 
amateur and airport stations from all over 
Fnited St <ies .Numerous ship, shore and 
transatlantic phones from both sides and an 
Hawaiian Test Slat ion eiime in clear and 
sharp Several Spanish mid Herman speaking 
stm ions have also been received but not yet 
identified. Have received every broadcast from 
KVA. morning and afternoon for over a week 
with wonderful tone and volume. The Mid¬ 
west Combination Set is certainly one to l>e 
proud of.” 

Wni. S. Teter, Wjnterpai k, Fla., Mar. 2 JH22 


Never have such powerful sets been oflVntl at Mid 
wests amazing low prices. Von save tin- middlemen's 
profits Your outfit will reach you splendidly 
parked, rigidly tested with everything in place ready 

io ping in. No assembling! Knicrtniu yourself for 30 days absolutely FIUCI- 
tlien decide. And don’t forget—every MIDWICST outfit is bucked by an 
absolute guarantee of satisfaction. You take no risk. Mail the 
coupon now! 


Jtait this Coupon for Complete 
Details and Big FREE Catalog! 



Midwest Radio Corp. 
Dept. 73 

Cincinnati, Ohio 


( ) Semi me SI’KCI \L 
MiKxrs 
l*RO POSITION 


Complete Line 
Consoles 

The t«lc Kit I*: K fatnloj; 
beautifully I Must rates 
the «-oiiif»h*tP line of 
frmiri’min Mlilu* i * V»n - 
*>Jrs "HebiiXH." lligh- 
hoy anti DowIniv model*. 


Whliout obligation send mo your new 1932 'ala log and rmnplrlc 
details of 13 anrl 15-tubo All-World. All-Wave Combination*, 4-tuho 
Converter. 9 arid 11-tube Super- If cierodynes, low factory price-, easy 
terms and liberal 30-day freo trial olfcr. This la NOT an order. 


Name 


MIDWEST RADIO CORP. 

Dept. 73 (Est. 1920) CINCINNATI, 0. 


I 

V 


Address . ... 

Town. State 
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HUGO GERNSBACK 
Editor 
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Radio Converters and Adapters 

By HUGO GERNSBACK 


D rill NO Hu* past year, an entirely new industry has 
sprung up in order to satisfy tlu* avid demand made 
l»y the pnhlie for short waves. I'.very radio manu¬ 
facturer, large and small, is rushing into this lield, and 
the demand for this type of apparatus at the present time is 
very great and seems to lie on the increase. 

In order to reeeive short waves, one of three types of sets 
is required. 

First ^nid also the most ettieient one) is the straight short¬ 
wave receiver in which tlu* sliort waves an* received and 
amplified at the short wave lengths. 

Second, the short-wave eomerter in which an ordinary broad¬ 
cast receiver is used in conjunction with tlu* converter. In this, 
tlu* most popular combination today from the pnhlie standpoint, 
the broadcast receiver, generally speaking, is used in the role 
of an amplifier, and the short-wave adapter is list'd exclusively 
as the short wave end. The converter, in other words, is used 
to intercept the short waves, then pass on the result to the 
broadcast receiver and its loudspeaker. Tilt* short-wave con¬ 
verter has a power pack of its own and must therefore he 
connected to tin* light line. 

Third, the short-wave adapter, which is in many ways similar 
to the converter except that it lias no power pack of its own, 
hut uses the power supply from the broadcast set. 'The adapter 
as a rule is not as efficient as the converter, at least not in 
the present state of the art. 

In addition to thc three classes mentioned, we have, of 
course, tlu* combination set where the short-wave converter is 
built directly into thc broadcast set and where, by means of 
a switch, the user has the choice of receiving thc usual broad¬ 
cast reception on the long waves, or at his will, the shorter 
waves, through thc converter. 

An increasing number of radio broadcast sets arc now being 
produced in the combination type, and the time is not far 
distant when a radio set will he considered out-of-date unless 
it can receive both long and short waves. 

It is most fortunate for the radio industry and tlie art in 
general that radio manufacturers have taken to building short¬ 
wave combination sets, because it prepares the public for the 
time when all broadcasting will, without doubt, be transmitted 
on short waves. Thc trend is unmistakably that way. With 
television in the offing,—which will he entirely on short waves, 
in tlu* opinion of the best radio minds today, there is no ques¬ 
tion that broadcasting itself in the near future will he on short 
waves as well. Meanwhile, tlu* public is getting used to the 
peculiarities of short waves and thus the radio manufacturers 
are unconsciously preparing the way for the wonderful possi¬ 
bilities inherent in the short waves. 

Of course, much exaggerated nonsense appears in the short¬ 
wave converter advertisements of some radio manufacturers, 
who should know better. There are inherent peculiarities in 
the short-wave hands, ami we have as vet to see the set which 
at the “twist of the wrist" brings in Home, Italy or Sidney, 
Australia. In the first place, short waves cannot he received 
at their best during all hours of the day. Different wave¬ 
lengths are received best during certain hours of the day or 


i,i<r|,t \ml then again, location and local conditions have a 
M to do with short-wave reception at the present time, and 
this holds particularly true for large cities, where man-made 
static fmiuentlv ruins good short-wave programs. I util such 
time as tlu* art lias progressed sufficiently to do away \wtn 
Mich static, short-wave reception in the large centers "ill 
always be more or less unreliable. 

I do not make these remarks with tlu* idea of discouraging 
people from luiving short-wave equipment. Quite to tlu* con¬ 
trary for even if von cannot receive programs from the Anti¬ 
podes. there are thrills galore which even mediocre sets can 
bring to tlu ir owners. To mention only one, which seems to 
have taken the country by storm I'olicc Kadin. It is no trick 
at all to pull in exciting police reports from every point of the 
compass in the I'nitcd States with a short-wave converter or 
short-wave adapter. There are at this time of writing about 
Til police stations in the country, and these stations are audible 
practical!\ everywhere over the length and breadth of the land, 
dav and night, * Murders, holdups, burglaries and other crimes, 
automobile collisions, and thousands of other interesting news 
items Hash through the air almost every minute of the day. 

Inasmuch as there arc a number of such police stations oper¬ 
ating on tlie same wavelength, it is not even necessary to tune 
your set once von have located the wave hand. All you .require 
‘is to turn on the set, lean hack, and enjoy real excitement 
for hours at a time. Naturally, of course, if two stations on 
tlie same wavelength operating with equal power, transmit at 
the same time, they will interfere and it will he impossible to 
tune out one and bring in tin* other; but as a rule, one "ill 
drown out the other because two distant stations seldom come 
in with exactly the same volume. 

.Vs time goes on, there is no doubt that police radio will he 
extended so that practically every municipality in the country 
will have its own police radio. At the present time, the intelli¬ 
gence is intended only for police automobiles equipped to 
reeeive headquarters* reports, but there is no reason why 
diligent citizens should not help their police departments to 
curb crime; and it is here where short-wave converters and 
adapters become particularly useful. 

Suppose there were several million short-wave instruments 
in the country and a large portion of thc listeners were listening 
in, A good deal of crime could then Ih* prevented because in 
tlu* verv nature of things, it is sometimes possible tor a citizen 
to he (in tin* scene quicker than the police automobile, which 
might he miles away from the scene of crime, accident, or 
what-not. Take the* following eases 

A murder lias been committed and a citizen has reported 
to police headquarters a description of the criminals and the 
license number of their car as well as a description of it. 
Meanwhile, the car moves on. Within a few seconds a police 
alarm is given out and several thousand short-wave-set owners 
will hear the alarm and will be on the lookout for the car. It 
becomes, then, a simple matter for the citizens to report either 
to the policeman on the heat or to headquarters where the ear 
has last passed, and in this way, the criminals can be appre¬ 
hended far more easily and quickly than could he done in 
any other way. There are, of course, many other ways in 
which owners of short-wave sets can assist the police. 
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How to Build the 

RADIO “TREASURE” FINDER 

A portable home-made radio transmitter and receiver 
which detects metal objects buried in the earth. 



Fig. A 

A photograph illustrating the construction 
and use of the ■'treasure'* finder. The flat 
box to the left is the receiver, while the 
right box is the transmitter. I* stated in 
the article, this tie live will detect any sort 
of metal — not especially precious minerals. 
Fig. li on the following page show’s an in* 
tenial vieiv of the transmitter anti receiver. 
The photograph to the upper left is the 
transmitter, white the one to the right is 
the receiver. The covers , shown in the 
cent mi belong to the receiver ami trans¬ 
mitter respectively, from left to right. Com¬ 
plete constructional details is given in Fig. 2 
on the following page. 


F OH centuries the human race has combed 
the earth’s surface in the search for 
precious metals, and their search has not 

hern in vain; the earth lias generously given up Oil lions of 
dollars worth of *40111 and utlier previous minerals. It is obvious 
that if this mineral is found on the earth’s surface it will also lie 
found within the earth: ami instances where it lias been found 
within the earth have resulted in the exploitation of rich mines. 

rile problem of determining where precious minerals or other 
objects are concealed within the earth has aUsorbed human I bought 
for ages. Various schemes have been proposed for locating this 
buried wealth. Some of them, whether based on superstition or 
not, which employ various forms of divining rods, are not within tlie 
scope of this article. We are chiefly interested at present in build¬ 
ing a metal locator based on the known phenomenon of radio science. 

We have received hundreds of requests from readers for in forma¬ 
tion on 1 practical, electrical treasure 
finder. While the apparatus described 
in our June 19.‘H issue is entirely prac¬ 
tical for the purpose for which it was 
designed, it is not very sensitive to the 
presence of small metal objects. Judg¬ 
ing from the numerous requests received, 
many of our readers know the approxi¬ 
mate whereabouts of some hidden treas¬ 
ure, which may he of very small physical 
dimensions but of enormous value. It is 
mainly to locate such objects that this 
apparatus has been designed. It will, 
however, in many eases, detect I he pres¬ 
ence of an ore deposit. It must he thor¬ 
oughly nutters food, hoicerer that l his de¬ 
vice tcift not just detect gold or some 
other precious m*tat in preference to the 
falser elements. 

It will indicate the presence of any sub¬ 
stance which is a conductor of electricity, 

In other words, it will detect the pres- 


Bv CLYDK J. FITCH cnee of n buried tin can just as efficiently ag 

it will respond to the presence of a hidden 
chest of gold. Furthermore a precious diamond 
or pearl may he directly under your feet and the apparatus will 
remain silent. Moist ground, especially if it contains acid or salts 
Hint will cause it to become a good electrieal conductor, will reg¬ 
ister on the treasure finder, l-’or these reasons you will no doubt 
have some disappointment and receive false alarms from the 
apparatus before you make a strike. 

Practically all electrical treasure finders of the portable type 
operate on the Hughes induction balance principle. 'Hie induction 
balance is simply a Wheatstone bridge in two arms of which are 
connected induction coils. The coils are so balanced that when 
.111 alternating current is passed through the bridge no response 
ris heard in a head-set connected to the bridge. If a piece of metal 
is brought within the magnetic field of one of the roils it absorbs 
energy (winch is represented as eddy cur¬ 
rents in the metal) and the coils are no 
longer in electrical balance. The effect is 
immediately manifested by a sound in the 
headphones. 

The Hughes induction balance, generally 
employs alternating currents within the 
audible range, and hence the extent of the 
magnetic fields radiated from the coils is 
somewhat limited. By using radio fre¬ 
quency currents, greater depths may be 
penetrated: and with proper design of 
the apparatus, great sensitivity will 
result. 

We are all familiar with the early un¬ 
shielded battery radio sets which produced 
a squeal in the loudspeaker whenever our 
hand approached any part of the circuit. 
This condition existed whenever the set 
was in an oscillating condition. It is 
partly upon this principle that the appa¬ 
ratus about to be described operates. 
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PHONI 

POST! 


LOOP 


PHONES 


Fig. B 

Photograph* illus¬ 
trating the place- 
went of the parts 
in the transmitter 
and receiver. The 
numeral# lube led in 
the photographs cor¬ 
respond to those 
given in the dia¬ 
grams. lUrcctlg to 
the left is the trans¬ 
mitter: to the right, 
the receiver; belotc 
to the left, the re¬ 
ceiver cover: and 
right, the transmit^ 
ter eover. 






MAKE TWO 


General Description of 
Apparatus 

The various illustrations show 
the general mechanical arrange¬ 
ment and design of the device. 

It comprises a miniature radio 
transmitter and receiver, each 

in a separate hox connected to each other with a long wooden bar 
with a carrying handle attached at the center. The transmitter 
employs a single tube which sends out modulated oscillations from 
a loop aerial wound around the hox. 

The receiver (Figs. A and 1) employs a loop aerial wound around 
the receiver box and connected to a 
sensitive three tube set. The receiver 
is carefully tuned to pick up the sig¬ 
nal radiated from the transmitter. It 
will be noted from Fig. 2 that the 
transmitter box is hinged to the car¬ 
rying handle so that it may he set 
at any angle, and locked with a wing 
nut. The correct setting is deter¬ 
mined by listening in on the headset 
and adjusting the transmitter angle 
until no sound is heard. Under this 
condition the receiver loop will be ap¬ 
proximately at right angles to the 
transmitter loop. It may he necessary 
to use a long wooden stick to tilt the 
hox to avoid body capacity. In free 
air, the radiated magnetic held will be 
approximately as indicated in Fig. UA. 

Whenever -a metallic object conics 
within the presence of radio waves it 
obstructs the waves and absorbs some 
of the energy. Those who have driven 
through the city while using an auto 
radio are well aware of this fact. 

Our treasure finder makes use of this 
phenomenon on a miniature scale; 
whenever it is brought within the 
vicinity of a metal object the radiated 
held of the transmitter is distorted 
as shown in Fig. 3B and a state of 
balance no longer exists; a signal will 
he heard in the headset. 

In this apparatus the receiver is 
designed so that regenerative ampli¬ 
fication may be employed. Also the 
set may he adjusted so that it will 
oscillate, and thereby produce a heat 
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note in the head-set by het¬ 
erodyning the signal from the 
transmitter. Under these con¬ 
ditions a supersensitive state 
exists; the presence of a metal 
object within the field of the 
transmitter loop or the re¬ 
ceiver loop will detune either 
circuit slightly and change the pitch of the heat note. This method 
of detecting an object should he carefully cheeked by previous 
methods in which the receiver is not oscillating, because it is so 
extremely sensitive that it may give erroneous readings. In either 
case it is important to maintain a uniform distance between the 

apparatus and the ground while car¬ 
rying it along; otherwise the capacity 
to ground will change and affect the 
heterodyne whistle. 


N Wx Ifi'/fx T 6 '/z 

\ FASTEN ONE ON BOX 
' ' 


MAKE TWO 

'/*■ THICK 


1"THICK MAKE ONE 3 /fl’ HOLE 


6 FT. 


Fig. 2 

Constructional details of the treasure finder. 


The Transmitter 

The diagram of the transmitter is 
shown in Fig. 4. A Hartley oscillator 
circuit is employed, 'file tube is a 
'30 type operated from two dry cells 
for the filament and a “B" battery of 
00 volts for the plate. The batteries 
are housed in the box with the trans¬ 
mitter as shown in Fig. II. The values 
of the parts are given in the list of 
parts. The grid condenser and the 
grid-leak are selected so as to pro¬ 
duce an audio-modulated signal. 

The loop aerials on both transmitter 
and receiver each comprise 10 turns 
of No. 18 hell-wire. The experimenter 
may try various wavelengths hv in¬ 
creasing or decreasing the number of 
loop turns and the turns on the plug¬ 
in coil, H.F.T., Fig. 1, and by tuning 
the variable condensers. The wave¬ 
lengths chosen are in the neighbor¬ 
hood of 100 to 200 meters. It is un¬ 
likely that a license to use the appa¬ 
ratus is necessary because of the low 
power of the oscillator. It is no more 
•a radio transmitter than an ordinary 
test oscillator, such as is used by Serv¬ 
ice Men. It is interesting to note that 
•the government has abated the wave 
hand of 175 to 188 meters (approxi¬ 
mately) for geographical prospecting. 

(Continued on page 749) 
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THE PILOT “DRAGON" ALL-WAVE RECEIVER 


AUDIOLA SHORT-W AVE TABLE 



I IK receiver illustrated in the 
accompanying photograph is 
18- to 555-meter reeeiver 
ma n n fnot tired 
hy the Pilot 
Radio and Tithe 
Corp. The fea¬ 
tures of the set 
are "one-hand" 
control, a -K>- 
point hand-se¬ 
lector switch, 
and catacomb 
construction of 
tuning units, A 
short-wave con¬ 
verter is inter¬ 
posed between 
the antenna and 

broadcast receiver. Because of its unique design, no tone-control 
is accessary. 


the 


new 


The new 
"Dragon' 9 
aJUivave receiver 


RCA-VICTOR MODEL RE-20 

DE LUXE ten-tube 
superheterodyne re¬ 
ceiver, shown in the 
acconi pa nv i a g i 11 ust rat ion 
has recently been an- 
liouneed by the RCA- 
Vietor Co, It incorpor- 
ates several features that 
are relatively new in 
radio receivers. It has a 
two - speed phonograph 
motor; an automatic 
volume - control in the 
phonograph circuit; a 
micrometer tone control; 
an automatic tone con¬ 
trol; and a synchronous 
motor for tin* phono¬ 
graph. The totally 
shielded chassis is 
mounted in a walnut-fin¬ 
ished console cabinet, VI 
inches high, -H» 3 ' 4 inches 
wide, and HR/, inches 
deep. It uses 2-'t7*s. 1- 
'80, l->2L3-'27's and 3-35’s. J?C.l-Victor’* 7ietc PE -20 




T l 11-'. Audiola Short-Wave Table, 
illustrated here, is a short¬ 
wave converter designed for use 
with a midget receiver which rests 
on top of flit" table as shown. The 
modern trend toward short-wave* 
reception has manifested itself in 
many types of converters, but the 
one illustrated at the left is 
especially designed for midget sets, 
although it may he used success¬ 
fully with any type of receiver. 
When a console-type set is used in 
conjunction with this converter, 
the table-top may he used to set 
ornamental articles upon. 

This device is a product of the 
Audiola Radio Co. 

The lightened area in the pho¬ 
tograph merely illustrates the 
usual reeeiver designed for use 
with this “table.” 

Actr xhvrt-irttrc table. 


THE SENTINEL ALL-W AVE * SUPER.” 

I IK new Sentinel 
model 125 all-wave 
superheteri><Ivne receiver 
is illustrated to the right. 

The broadcast, hand cov¬ 
ered by this receiver in¬ 
ch ales those from 13 to .‘15 
meters, .‘12 to 85 meters, 

80 to 2<X) meters and 105 
to 550 meters. Kadi hand 
is completely calibrated 
in a single dial, and tun¬ 
ing is accomplished l»v 
operating only one con¬ 
trol dual - speed dial, 

Rand switching is done 
by a special multiple- 
gang selector switch oper¬ 
ated hy one of the knobs. 

An intermediate fre¬ 
quency of 507.5 kc. is em¬ 
ployed in order to mini¬ 
mize image-frequency in- 
tcrf(* rciK'o ^ IfC Scut met ^fodel 12o 

This set has a sensitivity of better than <> micro-volts while the 
selectivity is about 10 kc. 





M 
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TRIADS CRATER LAMP 


MACYS ELECTRO-DYNAMIC UNIT 


A “COLD-CRATER” type neon lamp, 
designed for use in television receivers, 
has been announced hv the Triad Television 
6 c Mfg. Co. The tube consists essentially of 
two electrodes mechanically mounted within 
a few thousandths of an inch of each other. 
One electnule is known as the "target" and 
has a hole approximately .025-in. in it, 
through which the intense" beam of light is 
projected to a lens-type scanning disc. The 
tube draws from 20 to 1-0 milliampcrcs and 
the light intensity is sufficient to allow a 
picture approximately one-foot square to he 
Triad's crater lamp, obtained. 




Macifs '‘Giant’* "Q-iratt speaker unit. 


F OR music reproducing 
systems tin* Macv 
Electrical Products Co., 
Inc., offer two new types 
of electro-dynamic speak¬ 
er units; the junior type 
UN operates on an output 
of 7-10 watts, and the 
giant, illustrated to the 
left, operates on an out¬ 
put of 10-30 watts. Roth 
types require a field sup¬ 
ply capable of delivering 
Ui amperes at (i-volts. 
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BLIC ADDRESS SYSTEMS 

I N' view of tlic increas¬ 
ing use of public ad¬ 
dress systems, Klcctrad 
Inc., announces a new 
line of complete equip¬ 
ment designed to cover 
this field. There are two 
types, that shown at 
the left known as the 
*‘500 series" and another 
known as the “1000 
series." 'The **500 series" 
is 30 inches hipli. -0 '/, 
inches wide, and IS inches 
tleep. It is eijuipped with 
an automatic phonograph 
record-el uinpcr for playinp -0 records consecutively. Most any type 
Klcctrad amplifier may he used, from their "15-215" to their “K-250." 

The main difference between tin* 500 series and the 1000 series 
is that there is no provision in the 500 series for radio music, 
a^ there is no tuner. 

There arc twenty-four different models in the 500 series and 
twentv different models in the 1000 series. 


la Rlrctrntl /*..!. System. 


REVKRE SUPERHETERODYNES 


'T'JIK Revere Radio 
A Corporation has just 
announced i six-tuhe 
Miperheterodyne receiver 
etpiipped with an auto¬ 
dyne detector* full auto¬ 
matic - volume control, 
pentode output tube and 
\ariahle-mu tubes. 

This reccher is offered 
in four styles of cabinet. 
Model 17-S. a table model 
in a cabinet of rubbed 
walnut with a erotchcd 
walnut front panel, set 
off In an overlay of 
Mexican Marble Wood. 

fhe Patrician ('misole, 
illustrated to the npjit, 
utilizes the space not re¬ 
quire! I by the chassis to 
provide a convenient shelf 
for hooks and a handy 
stowaway space. 



The Revere Patrxca Console Receiver. 


MAJESTIC “FAIRFAX" 


I N' the May, 1932 issue 
of R aiuo-( ’haft there 
was described (in a Data 
Sheet) the new Majestic 
models Fairfax and 
Sheffield receivers. A 
photograph of the Fair¬ 
fax is shown to the 
left. As may he seen by 
reference to the above- 
mentioned issue, it is an 
eiffht-tuhe set employing 
four (I-35-S tubes, one 
(i-27-S. one (I-2-S, one 
G-17 and one (i-80, and 
is of the superhetero¬ 
dyne type. The model 
2uo chassis is used in the 
Sheffield model 201 re¬ 
ceiver and in the Fairfax 
model 203 receiver. 



Moj* stic Fairfax MoOcl 203 


S. M. 727-DC RECEIVER 


S ILVER - MAR 
SI I ALL, I ne. an¬ 
nounces a new super- 
setisitive receiver de¬ 
signed to operate 
from batteries in the 
rural sections of 
country. It is an 
eifdit-tubc set having 
a push-push output 
stupe and uses two 
R.F. variable-mu 
pentodes. It is a 
broadcast receiver 
(S’. M. 727-/H' Receiver. of low power drain. 



RCA-V1CTOR S.W. COMBINATION 


T ill*' UCA-Viclor Co. has avail¬ 
able for consumers* use a new 
combination short- and |on«r-wavc 
receiver known as the model UO- 
23. It is an eipht-tubc super¬ 
heterodyne set with automatic 
volume control and a three-tube 
short-wave adapter. 'Fhe short- 
wax e ran pi* is from 13.8 to 200 
meters, and any particular hand 
may he selected by means of a 
sevcn-scjrmcnt rnnpc switch. 

It is 17 inches liipli, 27 ! 4 inches 
wide, ami 13 incite* deep. The tubes 
used are one ‘80, one *21, three 
27\s, two \35\s, and one ‘17. As may 
be seen by reference to the figure 
at the ripht, there are two sets of 
controls; one for the low and the 
other for the broadcast hand. 



RCA ^Victor S.W. Combination. 


CENTRALABS DUO-PURPOSE UNIT 


D UR INC the past few years 
modern radio design has 
drifted toward compactness and 
versatility. In fact, the efficiency 
of radio apparatus has advanced 
to such an extent that the separate 
line switch, used to turn the radio 
“on" and “off," lias been com¬ 
pletely dispensed with. The Cen¬ 
tral Radio Laboratories has an¬ 
nounced an extremely compact 
combination line switch and vari¬ 
able resistance. 

As indicated by tlit* photograph 
to the ripht, it is actually about 
I'm inches in diameter, and there¬ 
fore is suitable for use in present- 
<Iiiy midfret receivers where space ^ntralab’s Combination Unit 

is at a premium. 




A PUBLIC ADDRESS AMPLIFIER 


The Webster /\.1 Amplifier 


T O the left is shown 
an amplifier, known 
as the model (iOtB-ll 
which is suitable for use 
in the smaller type of 
public address systems. 

'Fhe model is 

designed for a 115-volt 
A.C. line, while the CO Mi¬ 
lt is designed for a 220- 
volt VC. line. They are 
products of the Webster 
Electric Co. 
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WESTERN ELECTRIC MONITOR UNIT 



Above. front rit w of the 
HYx/crii I’ltftrh' Monitor 
unit. The srheonttic i 'irntit 
of the tfrrie* iff shown b*low. 
It was ties i>i nrtl b>f the It ell 
Telephone Ln bora furies. 


B Kt'AUSK the Federal Radio 
Commission issued General Or¬ 
der No. 1IG, compelling hroad- 
easters to remain within 50 cycles 
of their assigned frequency, the 
monitoring nni-t illustrated was de¬ 
veloped for the Western Electric Co. 

The monitoring unit may he at- 
tnehed into any stage of tlie 
transmitter; it contains an oscil¬ 
lator working on the assigned 
frequency and a detector. The 
station's wave heats against the 
monitor oscillator, then detected. 


N® 700 A OSCILLATOR 

*71 A * 59 A *71A *59 A Ant 



GLOBE TELEVISION RECEIVER 




W ITH the announcement of the 
Globe television receiver of 
mid (jet construction, the public may 
now procure a set I hat is no larger 
than the broadcast midget. 

The receiver comprises a metal 
chassis that is now employing two 
screen-grid *21 tubes for the ILK. 
stage, one '*27 detector, one '*2t first 
audio, one '*27 second audio and two 
’45 power tubes for the third audio 
stage, together with an *80 rectifier. 
A power pack is included for full 
’ A.C. operation. The tele\isor con¬ 
sists of a quiet-running synchronous 
motor. Framing and synchronizing 
arc accomplished by turn¬ 
ing a single dial. A <>0- 
linc lens-disc is employed 
in combination with a 
crater neon lain}) for 
projected images. A pic¬ 
ture 4 x 5C, inches is 
secured. 

The front and rear 
news of the set is shown 
to t he left, and is a 
product of the Globe 
Television and Rhone 
Co. 


Above, front rietr of the 
Olobe trie vision set ; left, 
a rear vine of the receiver. 
The iiO • lens dine ift clearly 
.seen in the lower picture. 



FADA “KY” CHASS* 


Left is 
F. A. 1). 
and is dt 
I heir model (► 

It is a ten-till|e 
snperheterod\|Kf 
able for tilt short 
broadcast bands, It 
t) T s inches deep, 
inches high and 
inches wide, (hi lb 
normal broad< ast hand 
it is a superhetero¬ 
dyne using one stage 

of vuriuhic-mu amplification, one ’*21 used as a combination first- 
detector and oscillator, one stage of variable-mu LI*'., one combina¬ 
tion diode detector and \.V.(\ using a '*27 tube, a variable nm 
first A.K. and a '47 pentode output tube. 

The slmrl-wave timer of the multi-,switch type is used. It consists 
of a **24 first detector, a '.*15 coupling tube acting as a 15*25 kc. I. F. 
amplifier and a ’*27 high-frequency oscillator. 

Past issues of It uuo-Chaft contain data sheets on Facia recehers 
which should be consulted for a comparison between different 
models. It might also he advisable to ehcek-up on other ‘'double 
supers.” 


Photograph of the Fnda *'KY" receiver chassis. 


WOODRUFF RADIO WALL PLATES 

ER VICE Men have not always found it convenient to install 
wall-plates in radio service installations because of the varied 
requirements of every different installation. There is an oh\ imis 
demand for such a wall-plate, and consequently there has been 
developed the “Super-Thru'’ radio outlet illustrated. 

With this device, wall thicknesses up to 15 inches may easily 
he spanned, regardless of whether they are of wood, plaster or any 
other material. The in¬ 
side connection block 
shown to the right of the 
photograph is also a 
lightning arrester. 

An installation using 
this device conforms with 
the requirements of the 
National Electric ('ode, 
and therefore mav he 
used with perfect safety. /‘holograph of the ••Super-Thru”. 

This interesting and novel device is a product of Woodruff & Co. 



READRITE EXPLORING COIL 

T ill*’ exploring coil, illustrated below, was designed to assist 
the Service Man locate and detect ILF. circuit troubles. The 
coil is connected to an oscillator or broadcast signal by means uf 
the shielded cable. The shield is connected to ground and the 
other terminal to the antenna terminal of the oscillator. 

The explorer coil is then placed over one of the ILF. or 1.1*'. 
tubes and induces the oscillator current into the grid of the tube. 

The change thus brought about in 
the grid circuit makes a cor¬ 
responding change in the signal 
output of the radio set under 
normal conditions. In order to 
localize ILK. circuit troubles, when 
the signal is noted, the* stage just 
preceeding tin* tube on which the 
exploring coil is placed is at fault. 

It will localize troubles in ILF, 
and I.F, transformers and in band¬ 
pass filters. It will measure the 
efficiency of each stage by com¬ 
paring the gain in output in the 
circuits lad ween the antenna and 
first A.K. tube. 

It is a product of the Readritc AIrter Works. 
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CL A HOST AT “AD-A-SWITCH” 





M ANY times in the 
past a desire for 
a eomliinalion volume 
control ami line s wit eh 
has nianilVsteel itself. 
To meet this demand, 
the ('la rust at Mfg. Ce>, 
announces a unit 
shown at the left. 
When the two units 
at the extreme left 
are snopped together, 
the* filial eoinhination 
is obtained. 

This should he es¬ 
pecially suitable for 
the Srr\iec Mail who 
* *’*wihin*iHon snitch, specializes in iin>ele*rii- 

izing “old" receivers. 

The completed unit is shown to the right of the aho\e illustration. 


MICAMOLD CONDENSERS 

'"rMlE type W 

1 w ire 1« a d 
condenser shown 
to the right is 
constructed of a 
tine grade of In¬ 
dia mica and 
molded in genuine 
bakelitc. At the 
extreme right is 
shown a. com¬ 
pletely dry elec¬ 
trolytic condenser sealed in a specially treated tube, liny are 
products of the* Micaniold Radio Corp. It would he well tor the 
Service Man to investigate the possibilities of small elect roly tic 
condensers. 




Above, tubular condenser; at 
the riyht, Mirmnold type It* 
condenser. 




RCA-VICTOR 
MODEL SWA-2 



External and Internal nYies of the 

.Shi *2, 


T HE RCA - Victor 
short - wave con¬ 
verter SWA-2 is a 
three tube, single con¬ 
trol short-wave unit 
designed to convert all 
short-wave signals from 
1T8 to 200 meters to a 
single* frequency so that 
they may then In* am¬ 
plified by means of the 
Usual broadcast re¬ 

ceiver. 

One *2t is used as an 
ILK, amplifier, one '24* 
as the detector, and one 
*27 as the* oscillator. 
Ileutcr current for 

these tubes is ob¬ 
tained from the 
small transformer 
which may he seen 
in the illustration 
to the left. 


The photograph 
to the left is an 
internal view of 
the* converter and 
the one above a 
front view. This 
converter is the 
same as used in 
the U()-2:i de¬ 
scribed on a previ¬ 
ous page, it is a 
product of the 
RCA-Victor Co. 



Stornyt cabinet and tube rack, 


STORAGE CABINETS 

A NKAV steel storage 
cabinet for radio 
ser\ ic ing — designed to 
save its e*e>st by preyent- 
ing breakage and damage* 
to expensive test instru¬ 
ments and tubes—and to 
protect against loss and 
petty thievery. 

It store's an average 
stock of new tubes, com¬ 
plete set of testing instru¬ 
ments, tools and small 
parts, fhe removable* 
tube storage* stand, shown 
at the* lower left, is pro¬ 
vided for test jobs on the 
work bench and is de¬ 
signed to store . r >0 tubes, 
including all the standard 
sizes, 

'flic cabined, shown at 
the* left, is :n> inches wide, 
12 inches deep and 8t 
inches high. The stand is 
,’{ 1 ) 1 . inches wide, 11 : ^ 
inches deep and 15 inelie* 
high. The* doors lock se¬ 
curely and are fitted witlf 
stoc’k control-boards. 

They are manufactured 
by l.\un Medal Products, 
I no. 


A NEW PORTABLE RECEIVER 


A NEW rceviver de¬ 
signated as the* “P- 
.‘51*’ is a portable eight 
tube hnttcr\ - operated 
Mipcrhederod) ne using 
three \*H*s. one* M2, and 
four Mel’s. It is ecpiippc*d 
with a diode detector, a 
triode audio amplifier, 
and a bias e’ontrol auto¬ 
matic-volume control, 

'flu* portable* receiver, 
shown at the right, is a 
product of the RCA- 
Vietnr Co, The portable receiver . 



AEROVOX CONDENSERS 



Left, type TJ’: center, type St w ; and 
riyht 1J condensers. 


and in rapacity values to 
Acrovox Wireless Corp. 


mf. 


from left to right, the 
type LI , SC, and LC 
\rmvox imease’d rc*jilaee- 
rnent eonde*nsers. They arc 
suitable for titter and by¬ 
pass use* ami are* non-induc- 
tivedy wound using a high- 
grade dielectric pape*r. In 
ke*t*ping with modern times, 
they arc wrapped in nieiis- 
ture*-pre>of cellophane. 

They are* available in 
working voltages up to 1000, 
atiel are manufactured bv th© 
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(4) Cathode 
Spraying— After the 
~operation shown in Fig- 
ure No. 3» groups of the indivi- 
r dual cathodes are placed in a 
spraying hood and given a coating ot 
prepared chemicals by means of the 
spray gun which the operator holds in 
her right hand. The 
performance and the 
| ultimate life of the 
heater-type tube de- 
JfxjjJV pends, to a very large 

degree, upon the uni- 
formity of the spray- 
ing mixture itself as 
well as the uniform- 
V ity with which it is 

wLm 

This is one of the 
' most important opera¬ 
tions of the cathode. 


(1) This is an automatic grid wind¬ 
ing machine. Two heavy sup¬ 
port wires are run through 
a revolving head—at 
the extreme left i 

of the pic- ^ 


ture. As these two sup¬ 
port wires revolve, be¬ 
ing driven by the motor 
which operates the re¬ 
volving head, they pick 
up a fine wire which is 
run at right angles to 
the support wires and 
is equally spaced along 
the support wires. The 
spacing is automatic¬ 
ally controlled for any 
particular type of tube 
for which the grids are 
This makes 


is using a foot-controlled electric 
welding machine. The upper 
arm of the welding machine 
makes contact with the metal 
elements which the operator is 
holding, 

(3) Cathode Assembly —Here the 
operator is shown placing the 
special alloy filament wire 
into the Isolantite insulating 
sleeves. 


to be used. 

one long grid, the entire length of the support wires, 


(5) Hydrogen Furnace — All 
of the small parts which 
have been shown in the 
foregoing photographs, as 
well as any other metal 
which is contained inside 
the glass envelope of the 
tube, are placed in this fur¬ 
nace before being assembled. 


(7) Stem Machine —The operation 
shown in this picture is worked 
out in six different positions 
which are automatically rotated 
by the machine. The result is 
the inserting of the necessary 
lead wires which connect the 
elements of the tube to the 
prongs of the tube base, which 
in turn goes into the socket of 
the radio receiver. The small 
glass tube, which is shown in 
the operators hands, is used in 
a later operation for evacuating 
the entire tube. It joins the 
flare at a point where the lead 
wires are sealed into the glass. 


(6) Automatic Flare Machine —Long lengths of glass 
tubing are placed in the revolving chucks which are 
shown at the top of this machine. These chucks 
feed the glass tube, at a predetermined, desired 
length, into a number of gas flames. There are 
eight sets of gas flames which the tube passes 
through from the time the operation starts until the 
flare is finished. Each different position is ac¬ 
companied by an increase of temperature of the 
flame acting upon the glass tubing as the process 
develops. At the position shown directly before the 
operator is a revolving steel flare cutting disc. 


' Plant Superintendent, Triad 
Television Mfg. Co. 
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(8) Automatic Stem I ^ 

Bender — Stems taken I 

from the machine shown I 

in Figure 7 are then 

placed in this device 

which is controlled by a foot-operated 

clutch. When this machine is operated all 

of the lead wiresare cut to the proper length. 


(10) SealingAn Machine— The machine here is somewt 
similar to the flare-making machine in that the operati 
includes passing the elements for the tube through 
number of gas fires of gradually increasing temperatun 


(9) Mount Assembly — 
The operator in this pic¬ 
ture is using a machine 
similar to the one shown 
in Figure No. 2. The dif¬ 
ference lies in the fact 
that all of the assembly 
which has been finished 
by the process shown in 
Figure No. 2 is now joined 
to the rest of the ele¬ 
ments, making a complete 
“Mount,” ready for insert¬ 
ing into the glass envelope 
or bulb. 

After the “Mount” is com¬ 
pleted. the unit goes to the 
“sealing-in” machine. 


(11) Exhaust and Sealing Machine —The entire 
tube assembly is run through this machine in 
such a manner as to drive off all of the 
gases and pump them out along with all 
the air in the bulb. The heavy coil of wire 
directly above the heavy insulated lead 
wires, is a .high frequency coil, used for 
heating the elements within the tube, while 
it is being evacuated. The heat of the 
elements is produced purely by the induc¬ 
tive effect of the high frequency current 
passing through the coil. A "getter” ex¬ 
plodes, giving a “sil¬ 
very” appearance. 


(14) TestTable — A table,of this 
character, is at the end of each 
production line. It is fitted 
with nine delicate meters and 
is used to measure ten different 
characteristics of each tube. These test 
tables are of the very latest design and are the 
work of the Triad Engineering Staff. 


(12) Automatic Basing 
Machine — Here, the 
completely evacuated 
and sealed assembly, 
taken from 
the former op¬ 
eration, is at¬ 
tached to the 
base. The base is already 
fitted with the requisite 
number of tubular metal 
prongs. The lead wires are 
put through these tubular 
prongs, by the operator, be¬ 
fore the tube and the base 
are placed in the basing ma¬ 
chine. The base, itself, is 
filled with a specially pre¬ 
pared cement. These assem¬ 
bled units are then put 
through a circular oven, 
which is held at a constant 
temperature. 

(15) Packing — All of the highly 
developed Engineering work 
In a modern tube plant can 
be knocked into a “Cocked 
Hat” if the tubes are not 
satisfactorily packed. After 
shipping millions of tubes to 
all parts of the world the 
Triad Company has standardized on a system of wrapping. 


(13) Aging Rack— This highly interesting 
section of the production line indicates, by 
means of the banks of ordinary incandes¬ 
cent lamps, just exactly the condition of 
each tube as it comes through production. 
The finished vacuum tubes are placed in 
sockets which are connected to normal op¬ 
erating voltages. The current is then 
turned on and each tube has to be aged for 
a given period at specified voltages. If 
there is a short circuit between a plate and 
grid of one of the tubes, one of the lights 
in the bank to which that particular tube 
is connected indicates that fact to the oper¬ 
ator. Other lights detect other troubles. 
This is true of any other flaws which might 
take place in the tube and the operator is 
therefore able to throw out those that are 
faulty. 
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TELEPHOTOGRAPHY 


Transmission 
of Photographs 
B y Wire 

By NORMAN D. BUEHLING 



U 


An un retouched photograph of a picture transmitted by wire. 


T UI, rapid advance of scientific knowledge has Brought so 
many wonders within our grasp, that there is a tendency to 
take many of our present-day developments for granted. 
For every new discovery that is made today, there will be 
many applications tomorrow. Emission of electrons, caused h\ a ray 
of light on an active metal, a scientific novelty of yesterday, today 
finds endless uses. Without the photoelectric cell, who could dream 
of television or of the present telephotograph system? Every day 
photographs are being sent from coast to 
coast; the process is taken as a matter of 
course, hut few know the methods employed 
in accomplishing this feat. 

Tlie system of transmitting pictures elec¬ 
trically over great distances has been a 
reliable, commercial accomplishment for a 
number of years. The Hell Telephone 
Laboratories have developed the* system, 
which was originally invented by Professor 



The photoelectric cell used in Telephotography 


Korn of Germany, am! made it commercially possible. There are 
now eight stations in our most important cities scattered over the 
country, and photographs can lie sent almost anywhere in a very 
short time. The quality of the transmitted picture is such that it 
is difficult to distinguish the telephoto, as it is called, from the 
original. We will discuss in detail each of the important factors. 


Method of Transmission 

Photographing the 4 picture, diagram, or drawing, is the first 
step in sending it over the wires, and the result is a negative plate. 
As the positive film is used in the actual transmission, the negative 
is rephotographed and a positive film, 5x7 inches in size, is 
obtained. During the transmission, a photographic reversal usually 
takes place; that is, when a positive is sent, a negative is received, 
and vice versa. However, this is not necessarily so, for by reversing 
the photoelectric cell connections, a positive 
can he made to produce a positive, and a 
negative to produce a negative. It is a gen¬ 
eral rule, however, to send a positive and 
receive a negative. The actual time required 
to send a picture is seven minutes, but the 
associated photographic process take from 
one-half to three-quarters of an hour. 

The transparent positive is fastened on 
a cylindrical form which onlv holds the film 


at the edges and does not interfere with light passing through it. 
Focused on the film, anti shining through it, on to a photoelectric 
cell which is inside the cylinder, is a small rectangular beam of 
light. The film is rotated, and as it rotates it advances slowly 
parallel to its axis, like a screw, so that the beam of light, which 
is stationary, traverses the entire picture in a series of adjacent 



Complete schematic diagram of the transmitting station . All values arc marked on the diagram for convenience . 





































































































































June, 1932 


RADIO-CRAFT 


725 


lines. As the film rotates, the intensity of the light on the cell 
varies with the shade of the film at the point where the heam is 
focused. This variation of the light on the cell causes a variation 
of the current through it, and this current is amplified and used 
to modulate a l,3<XM*vclc carrier wave, which is sent over the 
telephone lines. 

At the receiving end, an unexposed negative is rotated on a 
similar cylindrical form, in synchronism with the original picture. 
\ light valve allows light to fall on the film, hut with an intensity 
that varies with the* strength of the current received from the 
telephone lines. The film is then developed and the transmission 
is complete. 

The telephotograph system can he divided into two separate and 
distinct parts; the picture system and the control system. Tin; 
picture system has to do with the transforming of light energy 
into* electrical energy, its transmission over the lines, and the 
change hack from electrical energy into light energy. The control 
system provides the means of starting both machines at the same 
time and maintaining synchronous speed. 

The Picture System 

The 5 x 7-ineh positive film is placed over a cylindrical form 
which mounts on a. rotating shaft. A motor drives the shaft at 90 
It.l’.M, and as it revolves, the film advances along a lead screw 
one-hundredth of an inch per revolution. Light from a stationary 
source is focused on the film, and covers it in a series of adjacent 
lines. A small lamp of constant intensity throws a lieam of light 
through a small aperture and it is focused, by means of two 
lenses and a prism, on the film. The width of the image is equal 
to the lead of tlie screw or one-hnndredth of an inch, and its 
height is two-thirds of its width. As the light passes through tin* 
film, it falls on the photoelectric cell, which is inserted into tin* film 
holder. With a change in shade of the fdm at the point where the 
image is focused, the intensity of 
the light on the cell also changes. 

As a mean** of changing light 
energy into electrical energy a 
photoelectric cell is used. It con¬ 
sists of a long, evacuated tube, 
coated internally with a potas¬ 
sium cathode, and containing a 
metallic ring-shaped anode. A 
potential of approximately ldO 
volts is maintained between the 
two electrodes. Light passing 
through a window, falls upon the 
cathode, causing it to give off 
electrons. The number of elec¬ 
trons given off varies directly 
with the intensity of the light 
that falls upon it. These elec¬ 
trons are attracted to the posi¬ 
tive anode, causing a small cur¬ 
rent flow of about 0.2-i Micro¬ 
ampere. Thus, a change in the 
density of the picture produces 
a change in the photoelectric cell 


Left 
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Right 
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be Mcni at 
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current flow, Some of the advantages possessed by the potassium 
photoelectric cell over the selenium cell, are the absence of dark 
currents, and a lack of electrical inertia. This makes possible sharp, 
clear pictures. 

Current from the photoelectric cell is run through a high resist¬ 
ance to give an appreciable voltage drop, and then sent through 
two stages of vacuum tube resistance-coupled amplification. The 
use of inductive or capacitive amplification is not possible in this 

ease because the frequencies vary 


from a few hundred cycles per 
second to almost zero or direct 
current. Inductive or capacitive 
amplification would not operate 
on direct current. Resistance 
coupled amplifiers have an added 
advantage in that they amplify 
all of the frequencies equally. 

A vacuum-tube oscillator, tuned 
to 1300 cycles, produces tin* car¬ 
rier wave that flows over the 
lines. The output of this oscil¬ 
lator and the amplified output of 
the photoelectric cell are both 
impressed on the grid of a modu¬ 
lator tid>e, resulting in a 1300- 
cycle wave, modulated by the 
photoelectric cell current. To 
eliminate any stray frequencies or 
harmonics, a filter is provided at 
the terminal and then a final am¬ 
plifier boosts the current higher. 

(Continued on page 717) 
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How to Make Copies of 
Instantaneous Records 

Past issues of Radio-Craft have discussed numerous 
methods of making instantaneous records, hut the methods 
of making copies of the original have not been given 
sufficient thought. The author describes several means 
which may be used by the home recordist. 

By GEORGE J. SALIBA, B.S. 




Fig. I, above. I ' dnhhiup “ circuit to pout. 
Fig. 2, center, t'onnrction* of both high- and 
inir-impcdanec pickup*. 

Fig. 3, below, cross •seetion of copper and 

trux records. 


O NK of the great problems of the home recordist, judging 
from the volume of mail, seems to lie his difficulty in 
obtaining duplicates of his recordings. 

In photography, tlie amateur is obviously very fortunate 
in that at a very slight additional cost, his negative can he made 
the source of a great many pictures; and in the professional field 
of recording, the original master is also, at low cost, the source 
of many copies, through the modern application of the principles 
of electroplating. To the instantaneous-recording amateur, how¬ 
ever, the problem is quite different and a trifle more expensive. 

At the present time, there are two methods available whereby 
the recordist can obtain copies, the first being known as “dubbing,” 
and the second as “processing.** Dubbing, a word descriptive of 
the first of the two copying processes, is convenient for the home 
recordist, being derived from “doubling,” an old term in the phono¬ 
graph field; it means the direct production of one or more duplicate 
positives from a master positive. 

In the days of soft-wax cylindrical records, direct duplicates 
were made by the use of a single reproducing machine, acoustically 
connected to several recording machines. Since this was before the 
days of the microphone and amplifier, the sound, reproduced me¬ 
chanically from the original record, was “piped” to the cutters on 
the several recording machines. Another method of obtaining di¬ 
rect record duplicates was a mechanical pantograph arrangement. 
Today, we “pipe” our sound electrically over wires. 

Duplication by “Dubbing” 

A typical electrical “dubbing” layout for the home recordist is 
illustrated in block form in Fig. I. The procedure in making a 
duplicate instantaneous recording is to play hack the original 
record through an amplifier, the output of which is connected to 
the cutting head that is cutting the second nr duplicate record. 
In other words, the set-up is the same as that used in making 
the original record, except that the microphone is replaced by the 
electric pickup, turntable and record. ' 

The amplifier used must he the same one that was used in making 
the original record; although any good quality audio amplifier 
may he used. Since the output of the electric pickup is about one 
X'olt, whereas that of the microphone is in the order of microi'olttt, 
the gain required in duhhitfg instantaneous records is not nearly 
as great as that required in making the original recording. 

For this reason, the sound level must he watched very carefully 
to prevent overloading. If, for instance, the feed-screw is cutting 
<)2 lines per inch, the cutter may “double track”—cut over to the 
next sound track with the result that the new record will not 
track. Of course, this condition is not so likely to occur when 
pro-grooved blanks (which, as stated in previous articles, are 
only 80 lines to the inch), are used; nevertheless, difficulty may 
he experienced in keeping tlic recording head on the record. 

Quality of Recording 

It must be borne in mind that to obtain good results a good 


pickup is absolutely essential; and may he of either “high imped¬ 
ance” or “200 ohms” rating. 

Since the primary impedance of the standard microphone input 
transformer used in the set-up for making the original record is 
200 ohms, the 200-ohm pickup must he connected directly to tin* 
primary as shown in Fig. 2. If a high-impedance pickup is used, 
the connections arc made across the secondary of the transformer; 
or, preferably, direct to the* tube, as shown in dotted lines. For 
the latter connection, a pickup adapter may he used. 

In “dubbing," the quality of the new, duplicate record will not 
he as good as the first record; or as good as duplicates obtained by 
‘•processing.” In tin* first place, the question of needle scratch is 
to he taken into consideration. Since the original record had a 
certain amount of “surface” noise which is readily picked up and 
recorded, the dubbed record will have about twice the amount 
of scratch as the original. Of course, if exceptional care had been 
exercised in making the original and if the original record blank 
had been stamped from good material, then, the surface noise 
would he very small and the quality of the new record would very 
nearly approach the original. 

Some people recommend the use of a scratch filter; in the writer's 
opinion this is detrimental to good quality, since the scratch fre¬ 
quency is in the neighborhood of 1000 cycles, and all frequencies 
above this figure must he cut out if the scratch is to be eliminated. 
However, fur voice records only, the use of a scratch filter is 
permissible. These scratch filters may he obtained ready made; 
in reality they seldom are anything more than an ordinary tone 
control of the general type so popular on many radio receivers 
today; when adjusted for bass reproduction the high notes arc 
cut out and the scratch disappears. 

If several copies are to he made, the same “original” record must 
not he used, for after a few “dubs,” it becomes too worn for good 
dubbing (although still sufficiently good for ordinary reproduction). 
The solution to this problem is to use each dubbed record as an 
“original” from which to make another. However, when it is 
realized that the scratch is additive, and the level of the surface 
noise after making a dozen copies is above the recording level, it 
becomes evident that the possible number of copies that can he 
made with the “dubbing* system is limited. 

Obtaining Multiple Stampers 

Processing, the second method of making copies of the original 
record, is costly and is the logical one to choose only where a 
great many records are desired; since it necessitates hiring the 
services of a commercial sound recording studio of the type which 
specializes in producing a limited number of records, say, in lots of 
a hundred. 

The procedure followed is the same as Uiat for the production 
of commercial phonograph records, in that a “master,” “mother," 
and “stamper” are required before the pressing can be done. 

(Continued on page 718) 
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The Theory and Construction of 

Attenuators, Line Filters and 
Matching Transformers 

(PART II) 

In this second of a series of articles, the author will discuss additional design 
considerations of attenuators, illustrating them with numerical examples. 


with a dis- 


L \ST month, sonic of the more pertinent prob¬ 
lems of transmission lines (with special 
j reference to “paths” or “attenuators”) 
were outlined. In this issue, we will eontinm 
eussion of actual design considerations. 

The two extreme conditions that a transmission line could be 
subjected to are an opcn-circuit and a short-circuit condition;* in 
which cases, the greatest reflection of energy will take place, 
and abnormal voltages anti currents 
w'ill be set up from small impulses 
originally sent into the line. This 
is the same as saying that hi finite 
impedance terminates the line on 
open circuit, and zero impedance 
terminates the line on short circuit. 

These two conditions are very rarely 
encountered in practice, unless the line 
should accidently become open or 
shorted at the far end. 

Assume a transmission line in which 
the line conductors have negligible 
attenuation (zero losses) and in which 
the generator or source impedance is 
of known value. Then, if a termi¬ 
nating impedance Is inserted at the 

far end of the line, ami starting from the open-circuit condition 
of infinite impedance, this terminating impedance is gradually made 
smaller and smaller, the reflected energy will also heroine smaller, 
and a# the terminating Impedance a pprttaches the value of the source 
impedttnee. the reflected ent ryy rapidly tlecreases. At the point 
where the value of the t< rminatiny impedance exactly ttjuals the 
source impedance, tilt 1 reflected energy will hr zero (no reflection 
losses), and maximum energy will he obtained at the load. 

Likewise, starting with the short-circuit 
condition of zero terminating impedance, and 
iuereasing the load impedance, the reflected 
energy becomes smaller, so that when the 
point is reached where both the terminating 
and tin* source impedances are exactly equal, 
the reflected energy will In* zero (no reflec¬ 
tion losses), and maximum energy will again 
be fed to the load. 

When the terminating or load impedance 
exactly equals the source impedance, the 
line has the same characteristics as a line of 
infinite leapth. If a line of infinite length 
could he constructed, any energy sent into 
this line would never he reflected hack to 
the source. Kv inserting at the far end of 
a transmission line a load or terminating 
impedance equal to the source or generator 
impedance, the characteristics of a line of 
infinite length are immediately obtained 
(assuming zero losses in the circuit) and 
consequently no reflection losses are set up 
in such a circuit. 

This entire discussion on reflection losses 
can he summed up by stating that the cause 


By HY LEVY, B.S. 
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Fig. 7, above. 
Fig. 8, center. 
Fig. 9, below. 


of these losses is improper impedance matching, 
and it is for this reason that the subject of 
proper impedance matching is so strongly stressed 
and observed in voice transmission circuits. In order to avoid 
reflection losses, care must he taken to see that, at any point in 
a transmission line where an impedance is to be inserted, this 
terminating or load impedance is made equal to the impedance 
working into it. Reflection losses, as previously stated, give rise 

to abnormal voltages and currents; 
harmonies are set up, and the wave 
form of the impressed original sig¬ 
nals are distorted, with the result that 
straight-line frequency-response char¬ 
acteristics are not obtained from such 
a circuit. 

If the load impedance 7.1 (see Fig. 
3) exactly equals the source impe¬ 
dance 7s, then the source impedance 
7s is said to he working into its “im¬ 
age impedance,” for in such a case, 
there is no reflection of energy from 
the load impedance hack into the line. 

If an attenuator is now inserted 
into the transmission line between the 
source and the load, it must he so 
designed that the impedance of the attenuator must in no w*ay 
upset the iutpednuee match between the source and the load. If 
then, when the attenuator is working in the transmission line, the 
impedance “looking” into the source (from the line) exactly equals 
the impedance “looking” into the load (from the line), then the 
pad is said to be working between its “image impedances,” and 
no energy will be reflected back at any point along the line, as 
the impedances looking in either direction along the line are exactly 
equal. In such a ease, no reflection losses 
will occur at any junction points throughout 
the line, and practically ideal transmission 
characteristics arc obtained, except for such 
losses as arise from the effects due to the 
length of line over which the energy is fed, 
(The losses due to length of line will not 
be considered in these papers. It is assumed 
that the voltage at the source is the voltage 
appearing across the 1-2 terminals, (Sec 
Fig. 7) of the pad, and the voltage at the 
3-4 terminals is the voltage across the load). 

Design Considerations 
In order to maintain the same impedances 
in either direction, the pad must he designed 
in such a manner, that when looking into 
the 1-2 terminals, the combined (resultant) 
impedance of the attenuator and ttie load 
mast exactly epnal the source impedance. 
\lso, when looking inter the 3-4 terminals, 
the combined (resultant) impedance of the 
attenuator and the source must exactly equal 
the load impedance. These last tw'o statc- 
(Continued on page 750) 


IVuojrnut of a pad. 

1 resist ice net track, 
Fquiratcnt circuit of Fit). 8. 
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A unique method, described 
here by the author, for in¬ 
creasing the range of an A.G. 
meter without the use 
of resistors. 


Fig. 1 

.1/ I. connections for uxinff a lutr-cnntjc meter for menxnrin•/ hujh cal topes. 
.1/ It, <(t n nertionx fur «*!«// u hiph-ronoc meter fur mcoxnrintj ton" volt apes. 
Jt c, a panel layout that i* both simple anti comport. 



RE-RANGING METERS 


O NE never seems to have enough Bv JOHN C. BANK The box mentioned should be no less than 

meters for experimental or testing * 8 x t x 2 Vi ins., which allows for wood up 

work. Hither an A.C. milliainineter is needed, or the I).C. to %-in. in thickness, (although thinner material, making it lighter, 

voltmeter scale is too coarse for the voltages to he mens- would do much better). The sides and bottom mnv be held together 


ured. The object of this article is to help increase the usefulness 
of one’s present equipment, or to assist in selecting the least number 
of meters required to give the greatest efficiency. 

Very often one has a low' range A.C- voltmeter and w'ishes to 
use it as an A.C. line voltmeter. The first thought is to put a 
resistance in series and increase the range to the desired value. 
In D.C. meters this is possible, but with low' reading A.C. volt¬ 
meters, the series resistance method is not practical, and other 
means must be employed. Again, the meter on hand may be a 150 
A.C. voltmeter and it is desired to measure A.C. filament voltages. 
We will show' how' either of the above meters mav be utilized by 
employing a small bell-rinpinp transformer. 

The transformer selected was, because of its small size and low* 
cost, a 50-11-0 cycle General Electric, Type G.E. 2332. The 
voltage ratio is 110 to 8 volts, a ratio of 13.75 to !. Thus, by 
connecting the transformer primary across the line and an 8- to 
15-volt A.C. voltmeter to the 8-volt secondary terminals, we may 
determine the line voltage by taking the readings on the voltmeter 
and multiplying by 13.75. 

I.ikew’ise if one possesses a 150-volt A.C. voltmeter and washes to 
measure the filament voltage of a radio tube, connect the voltmeter 
to the transformer primary, and the filament terminals of the tube 
to the 8-volt secondary. Hut, in this instance, he sure to divide the 
voltmeter reading by 13.75, since w'e arc using the transformer 
to step-up the voltage. It was found by experiment that the ratio 
is not the same as when used for voltaye step-down; (the primary 
leads on this particular transformer are the stranded w'ires, whereas 
the secondary posts are the thumb nuts) consequently w r e must 
divide by 13 to obtain correct readings, due to the resistance of the 
primary. 

Of course, the above method does not permit direct-reading (due 
to the odd ratio of the transformer windings). To accomplish this, 
the major part of this article will be devoted to means of making 
the meters read so that factors of 10 or 20 may he used to make 
easy the processes of multiplication or division. 

Meter-Transformer Kit 

To make a test meter for measuring filament and line voltages, 
one needs an 8-volt A.C. voltmeter (either Jewell Pattern 78 or 
"Weston Model 478 will he satisfactory), and a General Electric, 
Type G.K. 2332 hell-ringing transformer: for housing them, a suit¬ 
able wooden box, fitted with four insulated binding posts and a 
toggle switch should he used. A 3500-ohm adjustable resistance, 
HI in Fig. I A, is also necessary and should he mounted inside the 
box with the other equipment. 

The adjustable resistor It! in this circuit is connected in the 
primary leg, purposely, since it does not carry as much current in 
the primary as it would in the secondary, thus reducing the 
danger of overheating; in Fig. IH the resistance is connected be¬ 
tween the transformer T and the meter VM. 


with brads, and the top fastened by four oVal-head wood screws. 
The meter, transformer, and all other parts should l»e mounted 
on the inner side of the top (preferably of bakelitc) so that, 
by using the wood screws, this unit can he detached from the box 
for inspection. (If the stock used for this box is thin, it is best 
that a wooden block he glued or nailed at each corner to act as 
a “hold” for the screws.) 

The best layout for the parts is shown in Fig. IC; an arrangement 
which brings the meter close to the w'orker and also places the 
binding posts at the opposite ends. A hole must he drilled in the 
top of the box, the same diameter as the meter selected; and three 
additional holes (to coincide with those in the flange) for the small 
holts that hold it to the panel. Drill the other holes for binding 
posts, sw'itch, and if necessary, for mounting the transformer and 
resistance. 

Note that the swatch is placed in the meter circuit in order that 
the meter may he used by itself: otherwise, the current drawn from 
the circuit to he measured would he higher than necessary, since 
current would flow' through the secondary of the transformer as w F ell 
as to the meter. (See Fig. I A.) 

Calibration 

After all the parts are mounted on the box cover and connections 
are made according to diagram, the combination must he calibrated. 
To obtain best results, a 150-volt A.C. voltmeter should he used to 
read the correct value of the* test potential. This instrument must 
he connected directly across the line to which are connected the 
two high-voltage binding posts. In this way, wo know* the value 
of the voltage applied at the binding posts of our instrument to 
he calibrated. With this set-up, the 8-volt meter must he made 
to read one-twentieth of the 150 voltmeter indication by varying 
the value of adjustable resistor Hi. Supposing, for instance, that 
the latter reads lit volts, we divide lit by 20 and have 5.7 as the 
voltage. Then we vary the value of Hi until the 8-volt meter 
reads 5.7 volts and fasten the sliding contact so that it cannot 
change—our outfit is now calibrated. 

To some, it may not he possible to borrow*, or have access to 
the 150-volt standard meter mentioned in the preceding paragraph, 
in which ease it w*ill he necessary to resort to another method, 
(although it: is not as accurate as the one just described). 

After all parts are mounted, connect a temporary switch across 
tin* adjustable resistance so that it may be shorted-out at will. 
Now, w'ith the switch closed, connect the high-voltage binding posts 
leading to the transformer primary to a source of 60-cycle A.(\ 
If the voltage on the secondary meter reads the 7.5 volts which 
we have been using for our example, we can calculate the line 
potential by multiplying 7.5 by 13.75 (the transformer ratio) giving 
103 volts as the line potential. Wishing to make our multiplier 20, 
we must divide 103 by 20, obtaining 5.2, the value in volts which 
(Continued on pa ye 753) 
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DISSECTING 
A MODERN 
SET TESTER 

(PART IV) 

The Tube Tester 
By FLOYD FAUSETT* 


I N the March ami April 1932 issues of Hadio-Craft, the uses of 
a modern set tester as a tube-socket analyzer were discussed 
under the heading, “Dissecting a Modern Set Tester,” (Farts 
II and 111). This month's discussion relates to the tube testing 
functions of the same tester. 

A 4%-volt flashlight battery is included in the tester (Fig. 5) 
for a comparative “grid-swing” test of tubes during analyses when 
radio power is utilized for the tube tests. This method is simple 
and hus the advantage that noisy tubes may generally be detected 
“on the job.” As a matter of fact, the “listening test” is the only 
practical service method for detecting noisy and mierophonic tubes. 

The Tube Tester 

Service Men answering service calls often find, however, that the 
radio is completely inoperative, with the power supply from the 
power pack shorted or open circuited, so that the analyzer, which 
depends upon the radio power supply for its tube testing functions, 
is useless as a tube checker. Since .customers usually expect an 
estimate of the cost of putting the radio back in operation, it is 
desirable that the Service Man have with him facilities for testing 
the tubes, so that he can include the cost of the necessary tube 
replacements in his estimate. 

A tube checker which functions independently of the radio set 
is also advantageous in that it permits tests with predetermined 
power supply and circuit characteristics, so that “discard” limits 
can be established. Discard limits cannot generally be stated*for 
tests from radio tube sockets because of the variations in circuit 
characteristics in different receivers or in different sockets of the 
same set. 

Although reports of reliable radio service organizations indicate 
that less than 35 percent of service calls result directly from tube 
defects, some dealers have gained the impression from advertising 
estimates that 90 percent of radio troubles are due to this cause. 
This impression has brought about great interest in the compara¬ 
tive merits of tube-testing methods with a power supply independent 
of the radio chassis. Obviously, the most reliable method is that 
which most nearly approximates actual tube performance in the 
radio. Some very expensive tube testing equipment has been avail¬ 
able for some time, and such equipment is probably capable of 
detecting 95 percent of tube deficiencies. 

Some tube checkers which cost only about 10 percent as much 
as the more elaborate testers are capable of detecting about 90 
percent of tube deficiencies. The Service Man must decide for him¬ 
self whether his tube business warrants his investing five or ten 
times more money in an elaborate tester for detecting from five 
to ten percent more tube deficiencies than can be detected with 
a simple tube checker employing the principles incorporated in the 
AAA-1 Diagnoineter, in which the alternating potentials applied 
to tubes during the tests are closely related to the potentials speci¬ 
fied hv tul>e manufacturers. All radio tubes in normal operation 
must respond to alternating or pulsating potentials, as all broadcast 


•Chief Engineer, Supreme Instruments Corp. 


carrier waves and modulated signals have alternating character¬ 
istics. Lower supply variations are compensated by a tap switch 
arrangement for voltage ranges from 100 to 120 volts and from 
200 to 240 volts. 

Mutual Conductance Test 

Since the “mutual conductance index'’ method is the most reliable 
of simple tube-checking methods, the principles involved are incor¬ 
porated in the AAA-1 Diagnometer tube checking facilities. In 
addition to this method of comparative tube checking, provisions 
are included for, (1) indicating cathode-heater leakages; (2) com¬ 
parative indications of the gas content of amplifiers; and (3) for 
indications of the plate current of tubes during oscillation. These 
three additional tests are for comparative purposes only, and no 
definite discard limits are prescribed for them. Discard limits for 
the “mutual conductance index” tests are tabulated on the inside 
top cover of the Diagnometer case. 

Cathode-Heater Leakages 

The “buzzing” noise sometimes emitted from radio loudspeakers 
is generally caused by intermittent cathode-heater leakage in 
beater-type tubes. Tlie effect of this tube defect varies with dif¬ 
ferent radio circuits, being most noticeable where the cathode bias¬ 
ing resistance is utilized in the volume-control circuit with the 
beater circuit grounded. A short circuit between the cathode and 
heater elements of a tube will be indicated by an approximate full 
scale deflection of the voltmeter needle during the test. 

All radio tubes arc more or less “gassy,” but it is generally 
desirable that the gas content of tubes be at a minimum, especially 
for resistance-coupled circuits, in which the grid current resulting 
from the gaseous condition will tend to reduce the grid bias of 
the tube by the voltage drop of the gas current through the grid 
coupling resistors. 

It may be found that new tubes will be indicated as “gassy” when 
first tested with the Diagnometer, but that the gaseous condition 
is less notieeahle after they have been in service a few minutes. 
It may also be noticed that old tubes, after having served their 
expected period of usefulness, will test as very “gassy.” If they 
develop a purplish glow between the elements during normal oper¬ 
ating conditions, they should he replaced. A purple glow is some¬ 
times observed on the inside glass surface of power tubes, hut 
this is quite natural and should not be interpreted as an indication 
of a detrimental gaseous condition. However, if the purple glow 
surrounds the filament, the tube should be discarded. 

The matching of tubes for tuned ILF. stages with the Diagnom¬ 
eter is accomplished by subjecting the tul>es to a test of their 
ability to generate oscillations in a circuit having constant values 
of inductance, capacity, resistance and power-supply potentials. 
This test affords a very practical means for accurately tabulating 
comparative meter indications of the general operative merits of 
tubes under dynamic radio-frequency operating conditions, in which 
variations in intcr-elcctrode capacities, as well as variations in 

(Continued on page 755) 
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The Quadruple Pentode 



T 


Top and bottom view* of the receiver . 


^IIE “Quadruple Pentode Midget" possesses a number of novel 
features, all of wliieli have been incorporated in the design 
for a single purpose—to produce superior results. There 
are two tuned It.F. stages whieh use two of the new 139 A 
Areturus variable-uni K.F. pentodes and are very effective in 
reducing cross-modulation distortion and various receiver noises. 
Furthermore, through the use of these tubes, easy eontrol of volume 
is attained over a wide range of signal voltages, without the 
necessity of using a local-distance switch or a double preselector. 
A volume control in the cathode circuits of these two tubes gives 
wonderfully smooth control. 

A “136A" tube functions as a screen-grid power (biased) de¬ 
tector. A single resistance-coupled audio stage employs two 
“138A” output pentodes in parallel. The use of the two tubes 
in this arrangement permits a larger power output without increas¬ 
ing plate voltage, and in addition, cuts the optimum load impedance 
in half. These tubes also give improved results when operated 
from n 110-volt D.C. source; as a result, they are ideal for use 
in the “Quadruple Pentode" set, since this set has been designed 
for use either on alternating or direct current, by means of an in¬ 
genious switching arrangement. 

To make the change from A.O. to D.C. operation, it is merely 
necessary to turn the knob of a sectional 
rotary switch. This design, used in this set 
for the first time, eliminates changes in wir¬ 
ing, tubes, etc., and also does away with 
the necessity for special switching plugs. 

It is simple and convenient, and the inex¬ 
pensive switch is the only additional part 
needed to make the set universally applic¬ 
able to A.C. or D.C. 

In this receiver, the filaments of the live 
tubes are in series. A pilot light and a 
resistor are also in series in the same circuit. 

This resistor has a value that permits the 
filaments of each of the live tubes to receive 
the rated potential of f>.3 volts. 

On A.C., a full-wave rectifier (38), sup¬ 
plies direct-current for plates, screen grids 
and biases. (See Fig. 1.) The rectifier is 
switched out of the circuit when operated 
on D.C. On A.C., the speaker field is in 
series with the audio choke (III), thus sup¬ 
plying the extra filtering needed in this 
ca<e ; on 1however, the speaker field is 
switched directly across the 110-volt line, 
with the single choke taking care of the 
filtering. A triple-section electrolytic con¬ 
denser forms an important part of the filter 
in either ease. Metallized resistors are speci¬ 
fied because of their permanent accuracy of 
rating. To obtain really fine results, all 
resistors should have values exactly as 
marked, 

The automatic line-voltage control or 


MIDGET 

A description of a new receiver that may 
be operated from either A.C. or D.C. with¬ 
out any circuit changes whatsoever. 

By H. G. CISIN, M.E. 


regulator, will give materially improved operation, and in addition, 
will protect tubes mid other delicate parts against injury due to 
lino-voltage surges. In ease of short circuits, tins valuable accessory 
also acts as a fuse, thus paying for itself many times over. 
Mechanical Considerations 

The chassis material is cut to size, drilled for the sockets and 
bent. (See Fig. 2.) Holes are drilled for variable condenser 
brackets, for the binding posts, the choke (10), the resistance mount¬ 
ing (35) and for mounting the parts on the chassis walls. Tho 
following parts arc then mounted, preferably in the order given: 
Six wafer-typo sockets and three shield bases; electrolytic con¬ 
denser (39,11,42); transformer (37); electrolytic condenser (30); 
mica condensers (22,20); bypass condensers (7), (11), (1H), 

(19-35A). 

The four binding posts arc mounted, all being carefully insulated 
from the chassis. Then choke (10) and the three-gang condensers 
are fastened on top of the chassis The sectional rotary switch 
(13) is mounted, then the combined volume control and “on-off 
switch. Finally, resistor (35) is mounted on top of the chassis. 
The seven metallized resistors and the three flexible resistors are 
soldered in place while tlie set is being wired. The three coil 
(Continued on 755) 



Fig. 1 RvhCMiitie circuit of the Quadruple Tcntadc .1. mid net. 
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(PRIZE AWARD) 

“SIMPLE TUBE TESTER' — 
NEWEST VERSION 
By Vincent Campbell 
AM taking the liberty of sending you 
the enclosed data on the latest version 
of the “Simple Tube Tester” I have devel¬ 
oped, details concerning which were pub¬ 
lished in the March and August 1931 issues 
of K.\»m-CRAn\ The improved unit shown 
in Figs. 1 and 2, has the following inno¬ 
vations: 

1. Similar to my original tube tester, this 
new version tests all types of tubes includ¬ 
ing rectifiers and the new pentode. 

*2. It has incorporated in it a “tithe short 
indicator" that shows visually any short 
which would endanger the meter. 

3. By the use of higher voltages, as de¬ 
veloped through the use of a high-voltage 
winding on the power transformer, our tube 
voltages can be made to conform more 
nearly to the voltages employed, thus in- 


SHORT 

RADIO 

$10 FOR PRIZE SERVICE 
WRINKLE 

Previous experience has indicated that 
many Service Men, during their daily work, 
have run across some very excellent 
Wrinkles, which would he of great interest 
lu their fellow Service Men. 

As an incentive toward obtaining infor¬ 
mation of this type. Radio-Craft will pay 
$10.00 to the Service Man submitting the 
hot all-around Radio Service Wrinkle each 
mouth. All checks are mailed upon publi¬ 
cation. 

The judges are the editors of Radio-Craft, 
and their decisions are final. No unused 
manuscripts can be returned. 

hollow these simple rules: Write, or 
preferably type, on one side of the sheet, 
giving a clear description of the best Radio 
Service Wrinkle you know of. Simple 
sketches in free-hand are satisfactory, as 
long as they explain the idea. You may 
send in as many Wrinkles as yon please. 
Everyone is eligible for the prize except em¬ 
ployees of Radio-Craft and their families. 

The contest closes the 15th of every month, 
by which time all the Wrinkles must be re¬ 
ceived for the next month. 

Send all contributions to the Editor, Ser¬ 
vice Wrinkles, c-o Radio-Craft, 98 Park 
Place, New York City. 



suring a better test, especially on our power 
tubes. Previously, they would test O.K., 
but when pin red in operation, they would 
break down due to the actual working volt¬ 
age in a radio set; but this new method gives 
us a real “breakdown test" on all tubes. 

i. In the event that one does not wish 
to rebuild the old tester to function with 
the new high-voltage system, the “tube short 
indicator" can be incorporated into the old 
tube tester. 

Operating Instructions and Parts List 
Xow for the material list and operating 
instructions. I am leaving the const ruction 
details to the individual builder, with the 
exception of a panel layout (Fig. 1) and 
of course the circuit diagram Fig. *2. 


One Pilot Universal “IV* 
Kliminator Transformer 
or any transformer de¬ 
veloping 9.5 volts at ‘2 
amps., and 275 volts; 

One D.P.D.T. switch, SW. 
1 ; 

One S.P.S.T. line switch, 
SW. 3; 

One S-P-D.T. switch, SW. I; 
One Push-button switch, 
SW. 5; 

Two fi-volt pilot lamps and 
sockets, P.l 

One Giant Power variable 
fiO-ohm rheostat, Ti; 

One 1,000-ohm resistor, III; 
One 2,000-ohin resistor, U2; 
One 3,000-ohm resistor, K3; 
One -1-prong and one 5-prong socket; 

One Beadrite double-scale milliammeter 

(0-20 and 0-100 ma.); 

One 0-10-volt A-C. voltmeter. 

Operation 

Tli© operation of this tester is similar to 
other types. The procedure is as follows: 

1. Insert the tube in the proper socket, 
leaving switch SW. 3 off; 

2. Throw the “short test" switch SW. 2 
to test position; 

3. Throw the line switch SW. 3 on. Xow 
if either or both of the “grid" and “plate" 
lamps light, there is a short and you should 
not continue further indess you icish to 
destroy the meter . In the event that they 
do not light, we may continue. The rheo- 


CUTS in 
SER VICE 

stat It should he at the minimum or zero- 
resistance position during this test on all 
types of tubes. Thus we obtain the full 5.5 
volt across our lamps. 

I. Throw line switch SW, 3 off; throw the 
“short test" switch SW. 2 to the normal 
position; rheostat It to maximum or full 
resistance; SW. I to hiyh or 100-tna. scale, 
tlie position of SW. 1 depends upon the 
type of tube (whether screen-grid or not). 
For a three-element tube, throw SW. 1 to 
ordinary: throw line switch SW. 3 “on" and 
adjust rheostat K to tlie proper voltage as 
read on our 0- to 10-volt meter. If we 
obtain a normal reading (below 15 ma.) we 
may throw the MA switch (SW, I) to “low" 



STANDARD SCREW STANDAR0 

- BASE INTO 

LARGE BASE 
AND SOLDER 
\ jr CON TACTS 
BY HO LOIN 6 
IRON TO 
LARGE 
CONTACT 



INSULATION- 


J 


Fig- 3 


.1 novel method of ns in;/ a standard la mi/* 
in a mount sue Ice t. 


or 20-ma. scale and proceed to take our 
mutual conductance readings, comparing 
them with a chart; 

1. by not pressing SW. 5; 

2. by pressing SW. 5. 

These readings are similar to those in the 
chart shown in the March 15)31 issue of 

It AIMO-CRAFT. 

(Continued on pnye 7(i3) 



Fig. 4 

At .1, the original, and at It, the revised 
V unmeet ions. 
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Operating Notes 

The Analysis of Radio Receiver Symptoms 

By D. C. McCALL 


B IJS1NKSS is good! A fist-full of service orders at the 
beginning of the day. With hot political speeches and the 
sensational news events of the (lay sizzling over the air, 
radio provides the only means of keeping up with the times. 
Service work promises to he an unusually attractive prospect for 
the summer of 15)32. And “yours truly” certainly intends to get 
his share of this profitable trade. Public address equipment is 

is coining into its own 
now that the public 
in general realizes its 
real worth in political 
campaigns, its use on 
sound trucks for stir¬ 
ring up trade, and in 
centralized installa¬ 
tions for amusement 
and entertainment. 
Sparton 593 
Let’s see, here’s the 
first complaint of the 
day: “Sparton picks 
lip local all over dial.” 
Arriving at the ad- 
dr( \ss, 1 find this 
Sparton doing exactly 
that. 'Phis model 593 
“i/crc, take this and go bug a new Chevrolet.'* is generally fairly 

selective. Pulling out 

the chassis I give it the usual visual inspection. This model has 
the antenna and ground post mounted on the end of the tuning 
condenser shield* and the common chassis ground is connected to 
this ground post by a flexible lead. I notice that this wire is dis¬ 
connected. 1 replace this lead and “presto” the selectivity returns 
magically. Unless this lead is grounded the shielding is ineffective 
and the strong signal “skips” the tuned stages and goes directly 
to the detector stage giving extremely broad-tuning. 

Apex 8B 

Second order (and its a seven-mile jump to the address) says 
“rush” so with much coaxing and a high consumption of Kthyl 
the ancient “Chewy” of mine gets under way with lots of skips, 
misses, splutters and “cross-talk.” However we finally get to onr 
destination and give the hell a prolonged punch. “Come in,” says 
the owner, when he recognizes the service kit and the baggy pants 
full of pliers, wrenches and what-nots, that indelibly marks the 
typical Service Man. “My Apex HR gave a sputter and quit on 
me last night,” lie explains, “and Pm anxious to get that nine o’clock 
program.” “O.K., won’t lie long now,” 1 assure hint and soon find, 
from inv analyzer readings, that there is no plate voltage on the 
oscillator. Kxaminatioii under the chassis shows an open fifty- 
thousand ohm resistor in the oscillator plate circuit. 1 replace 
this with a two-watt resistor of metallized construction and the 
set is hack on the job. (This breakdown is a frequent one and 
invariably 1 replace with an extra good resistor that 1 can depend 
on to stay put). 

Majestic 91 

The next stop Ls to find out what is causing a Majestic 91 to 
cut-off. K very thing checks (). K. and I find nothing wrong with 
tlie antenna system. After careful examination I find that the 
antenna wire from the lead-in-strip to the set is of No. 18 hell 
oi annunciator wire with the usual unraveling of insulation at (‘neb 
end 1 am sure tins bare wire coming in contact with the metal 
chassis at the terminal post, grounded the antenna and caused the 
cutting off. And here’s a kink worth knowing if you use this 


kind of wire; tie a knot in the wire about a half-inch from the 
end, then scrape the insulation off this half inch for connecting, 
and the knot will prevent the insulation from unraveling. 

Radtola 18 

“Fix Radio" is the only information on the next customer, so 
when l am inside the house 1 recognize an “Ole timer,” a Radiola 
18. The customer had come in the store and bought a new set of 
tubes a few days before but said it had started “squealing” since 
he put in the new tubes. Those who have serviced this set in the 
distant past (way hack in 1928), will remember that this set has 
an “R.F. compensator” located through a hole in the chassis below 
and between the second and third tuning condenser, which it is 
often necessary to adjust when tubes are changed or the antenna- 
length varied. So I gave this screw a small fraction of a turn, just 
enough to stop the oscillation in the set and then back again to a 
point where maximum amplification was obtained without the set 
oscillating. (An open volume control in this set will cause the same 
oscillation so 1 never fail to inspect this unit if oscillation is not 
stopped by the compensating screw). 

“What oil earth makes my Majestic rattle like that!” exclaimed 
my next customer as she turned on the set. “Sounds like something 
w rong with the cone,” 1 answered as 1 removed the speaker. Upon 
removing the cone 1 found it had become loosened from the voice 
coil form and a thin coating of Amberoid applied here was .'ill 
that was needed to stop the vibration which so annoyed this member 
of the fair sex, 

“See if you can improve volume control on Public Address 
System” says my next order. The customer explained, when I 
asked him just what he wanted, that he was using a great many 
Operadio Portable 3-stage Amplifiers (model 3311) in a hook-up 
that required microphone phonograph pick-up or radio input and 
that he wanted a volume control that would he contained in the 
amplifier and serve to control either of the inputs without external 
wiring. Kxamination of this amplifier showed me that the input 
connections were attached directly to the grid and cathode of the 
first stage ‘27 tube. A switching arrangement made the necessary 
connections to the mike, pickup or radio. First I tried the cus¬ 
tomary potentiometer arrangement with the center tap or arm 
contact to grid. This was O.K. on phonograph records but on 
“mike” or voice the extremely high or “intelligence frequencies” 
seemed to be lacking, 
making the voice hard 
to understand. 

The amplifier uses 
two stages of resist¬ 
ance coupling (*27 
tubes) and a pair of 
*1.5’s in push-pull. 

After thinking this 
over a few minutes, I 
proceeded to hook a 
100,000-ohm pot cut io- 
meter in the plate 
circuit of the first 
stage. ’27. The ends of the resistance element were connected so 
as to shunt the plate resistor and the variable arm contact hooked 
<o the grid coupling condenser. See Fig 1 Due to the high resist¬ 
ance of the potentiometer the shunting effect of the plate resistor did 
not change the plate load to any great extent and the volume 
control was smooth and produced no change in the clear crisp 
characteristic of this amplifier. “That’s the stuff,” said my friend 
enthusiastically, “here take this and go buy you a new’ Chevrolet.” 

\nd lie handed me a “five spot.” 




Fig. 1 

Diagram Showing the con nrrtioil of the 
new volume control . 
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SERVICING RCA-VICTOR'S 


A LMOST every commercial receiver thftt 
/\ lias made its appearance recently has 
l % utilized the now very popular superheterodyne circuit. In 
discussing the common troubles and failures of some of the 
current models it will appear that, except in few instances, such 
defects have not been characteristic of the circuit, hut on the other 

hand, may he traced to open- 
circuits, shorts, defective resistors 
and the like. 

RCA-Victor Radiola Models 
A large number of RCA-Victor 
model U-ll receivers have been 
sold. In this model there have 
been two major causes for com¬ 
plaints; among others, that of 
fading, and very weak and dis¬ 
torted reception. Upon examina¬ 
tion it will be found that when the 
set is switched “on,” the receiver 
will function normally for a few 
minutes, after which it will slowly fade, at the same time Incoming 
distorted. Should the set be turned off and then on, it will operate 

normally again for only a few 
minutes, when the same condition 
will result. 

This set employs an automatic 
volume-control tube, making neces¬ 
sary the use of a number of 
resistors of high value which, 
therefore, are very difficult to 
check with ordinary instruments 
at the disposal of the Service Man. 
Usually a faulty 5-megohm carbon 
leak in the A.V.C. circuit will be 


found as the cause of the fading. One of the 
pigtails of the resistor is connected to the 
grid terminal of the A.V.C. tube. Repair is effected only by re¬ 
placement. The value of the unit has not proved to be critical, 
either a three or four megohm carbon resistor serving satisfactorily. 

If a careful analysis is made of the schematic of this receiver, it 
will be noticed that the primary and secondary of the second I.F. 
transformer are electrically shielded from each other. The only 
means pf energy transfer is secured by a third, smaller, “coupling” 
winding, inductively coupled to the primary, but directly connected 
to the secondary. As 
shown in Fig. 2, the 
amount of energy 
transfer depends upon 
the setting of the 
volume control, which 
shunts this coupling 
coil. When the coil 
open-circuits the con¬ 
dition of very weak 
distorted reproduc¬ 
tion will be noted. 

Since the use of an 
analyzer will not dis¬ 
close the defect, a 
continuity tester or 
ohmmeter must be re¬ 
sorted to. Remove 
the volume - control 
leads, or an erroneous result (or reading) will be obtained. In 
most instances, the open will be founo in the pigtail of the 
coil, which may easily be repaired. 

Many of the RCA-Victor models R-50,R-55, and the more recent 
(Continued on page 751) 


By BERTRAM M. FREED 



Location of the trimmer* fn 
the Bosch 30 receiver. 



Fig. 3 

Sketch showing the location 
of the terminal block . 



Fig. 4 

Detail schematic of the Stromberg-Carlson 
model 22 second I.F . and detector stages. 



Fig. 2 

Complete schematie cireuit of the RCA-Victor J?lt rreeircr. The transformer to the right of F9 
has its primary and secondary shielded—coupling being effected via the couplitiif-coil L12. 
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The Service Man’s Forum 


"OPERATING NOTES 1 ' 

We are in reeeipt of a letter from Mr. 
Floyd Fausett, commenting on “Operating 
Notes" section of Radio-Graft. We repro¬ 
duce the following with the permission of 
the Supreme Instruments Corporation. 

•‘Personally, 1 feel that the most com¬ 
mendable feature of Radio-Craft is its pub¬ 
lication of reports of difficult service prob¬ 
lems solved by good practical radio men. 
Almost every radio manufacturer's product^ 
develop some service peculiarities not an¬ 
ticipated by the manufacturer's service lit¬ 
erature, and the published discoveries and 
solutions of such peculiarities make excellent 
rending and reference material for the ra¬ 
dio servicing profession. 

“For instance, the 11)29-30 Edison (green 
chassis) radios frequently develop a trouble 
that, when first diagnosed, indicates a 
shorted filter capacitor, but which is gen¬ 
erally found to be a grounded speaker field 
circuit; the ground resulting from leakage 
through the speaker termi¬ 
nal strip to the chassis. 1 
searched for about an hour 
for this leakage when it was 
first encountered on this 
mode), and probably other 
Service Men have done like¬ 
wise. If the first man who 
discovered the weakness of 
this model had reported the 
peculiarity to you, knowing 
that it would he gladly pub¬ 
lished, many Service Men 
would probably have been 
saved much time when first encountering 
this particular difficulty. 

“1 would like to see more eiuxmivigemcnt 
tittered for such data from the field, to he 
classified and properly headed b\ manu¬ 
facturer's names, and b\ models, as a sort 


of national service data exchange. Your 
magazine has made a remarkable beginning 
in this direction, and 1 hope you will carry 
on with more practical service facts and 
less of the questionable imaginings of self- 
alleged Service Men who try to obtain the 
headlines with wild theoretical claims in¬ 
stead of contributing experimentally - ac¬ 
quired data of practical value. What do 
you think of this suggestionr" 

Si*rut: mi: Instruments Corporation, 

Fiovd Fai sett, Chief Engineer. 

(The above question is self explanatory. 
AH we can say is “Thank you, Mr. Fausett. 1 ' 
— Editor.) 


“RADIO FOR ALL'' 

Editor , Radio-Graft: 

1 am taking the liberty of Writing to you 
personally regarding your lunik “Radio For 
All.*’ 1 wonder, sometimes, if the illus¬ 
trations as used in your hook wouldn't help 
others as well as myself. Most of the radio 


magazines are published, of course, for 
Service Men and dealers. As to their lines 
of puzzles we glance and pass on. The dia¬ 
grams are as easy to read as code, hut how 
many of us are far enough along in the art 
to puzzle them out as 1 have in the pastr 


I happen to he one who thinks that he 
can build anything he set's. Some time ago 1 
happened on u library hook of yours called 
“Radio For All." I’ve had that four weeks 
now and it lias done more to elear-up radio 
for me than anything else. My wife helped 
me the first evening we had the book, and 
in less than an hour we had an oyster con¬ 
tainer wrapped up with some other odils- 
and-ends and brought in WTAM (25 miles 
away) more than loud enough for ear 
plumes, using an inside 40-foot aerial amt 
a hot-air furnace pipe for a ground. 

If you read this far, I can tell you that 
wc got more kicks out of this set than from 
any other set we have ever had. All the 
blueprints in the world wouldn't have in¬ 
duced me to try it, hut with the pictures 
1 couldn't go wrong. 1 certainly hope von 
have published others since then that I may 
be able to obtain. Where can 1 get a copy 
for myself? “Radio for All" by II. Gerns- 
buck, published by l.ippincott Co. and dated 
June 1922. 1 would sure 

love to have one. 

Are there any other hooks 
you might suggest leading 
to one- or two-tube sets? 

1 am sorry to trouble you, 
hut I hope yon can help me 
get started in ease you turn 
this over to some one to 
answer instead of the waste 
basket. 

W. S. Hit, 

Box 9ti, Ihtdton. O. 
(Strange as it might seem, 
there are still a great number of people 
who want to “tinker" with crystal or one- 
or two-tube sets. We regret to announce 
that while no pictorial diagrams are 
available at the present time, and no 
(Continued on potjo 700) 


r HE Official Radio 
Service Mens Asso¬ 
ciation, sponsored by 
Radio-Craft, invites all 
Service Men who are not 
members of the Organi¬ 
zation to write for an 
application blank. It is 
the official service or¬ 
ganization of this maga- 


iVscRVict Men s j 


zine and is maintained 
solely for the interests 
of Service Men. Mem¬ 
bership cards are issued 
upon passing a written 
examination which is 
forwarded by mail . 
Write for yours today. 
The O.R.S.M.A., 98 
Fork Place , A, Y. 


POLICE and MARINE RADIO STATIONS 


Wave. 

Frequency 





AA PDF 

length 

(Kilo¬ 

Call 




\\ PKK 

< Meters) 

cycles) 

Letters 

Location 




121.5 

2170 

kuoz 

Cedar Rapids. Iowa 



AY M DZ 



hlrl’N 

n.niiipnH, Iowa 



A\ I'Dli 



hi idz 

Fort Wayne, lnd. 



AATTIK 



it i ni 

Kokomo 1ml 



kliPP 



Ah rise 

Mompliw. Tetm. 



AA Pllll 



mori 

Omaha. NoD 

123.4 

2430 

AVPD1 



\h rnr 

I’llftadolphf:i. Pa. 






m.pd 

Sun Fra in Two, Cal. 

123.S 

2422 

KSAV 



lit; PM 

Sait Jnv, t Vll 



AVM.I 



\\ KIM) 

Toledo, Ohio 



K <» PE 



HUPAV 

Salt Lake < ‘it y. Ft all 



Ktil'ti 



KM'K 

S'foux < it>, Iowa 



AVPDAV 

122,0 

245S 

IV PIM> 

Akron, Ohio 

124.1 

2410 

KD Pl* 



H pdn 

Auburn, N Y, 



AA PDS 



U PDA 

Cliarlotto, N C 






11 1(1)11 

<‘l<‘\< land, Ohio 

124.2 

2414 

AA PIIY 



%\ PDU 

Koehester N Y. 



Kti P"'* 



H PEA 

Syracuse, N. Y 



Ah ck 



Ah PDU 

Yoiing>towTt, Ohio 



11 P1)X 







Ail KDK 

122.4 

2450 

IV PDK 

Milwaukee, Wis. 






11 Ph'K 

Now York, N. 



AA MO 



At PM 

Now York, N. Y. 






AA I’Kti 

Now York, N. Y. 



K(.P V 



HU Pll 

Oklahoma City, iJkla. 



AA PD V 



HU PO 

TuNj, okla. 



AVPDM 



HLOPZ 

Wiehita, Kail. 



KUZA 

122.8 

2442 

At Him 

Cleveland, Ohio 

175.13 

1712 

ktiPJ 



Ktsrx 

Denver, Colo. 



AA PDH 


Flint, Miidi. 



AVI* DC 

Chieago. Ill. 

Crand Rapids. Midi. 



AA PHD 

Chieago, 111. 

Indianapolis, lnd. 



AVKDL 

Ciiirinnati. Ohio 

Lansing, Mieli. 



KVP 

Dallas. Tex. 

Loiii>villo, Kv. 



KB PE 

Los Angelos, Cal. 

Portland, Ore. 



KB.IX 

Pasadena. Cal. 

Rielmnmd, lnd. 



AV Pill* 

Pittsburgh. Pa. 

Columbus, Ohio 



KU PC 

St. Louis. Mo. 




AVPKD 

Arlington. Mass. 

Berkeley, Cal. 



KUZB 

JIoilMoii. ToX. 

Buffalo, N. Y. 



AA KlIS 

Ingham, Mieli. 

Kaunas City. Kan, 





A* a lie jo. Cal. 

180.5 

1574 

AAR 1>S 

Kiim Lansing, Midi. 

Washington. D. C. 



A\ A1 P 

Fraininghain. Mass. 




KOPY 

Shreveport, La. 

Minneapolis, Minu. 



ktSPV 

lies Moines, Iowa 

St. Paul, Mum. 



Kti PR 

Ft Worth, Toy 

Atlanta. (la. 

685 

438 

AA PY 

New York, N. Y 

liuki r tile Id Cal. 

<i00 

500 

AV P Y 

New York, N. Y. 

Folio l>le, Mil'll. 

1182 

257 

AVltR 

ILit lor. 1M. 

Detroit. Mi(4i 



W.JE 

tiroottshurg. Pa 

Crosse Point Yd- 



A VBA 

ILirrKhurg. Pa 

Ltgo M toll 



AVMI* 

AV. Reading. Pa 

Iliidilaud Park, 



AA* DX 

Wyoming. Pa 

Mu li 

Seattle Wash. 


MARINE FIRE 

STATIONS 

TnJ.in*. < d 

1S7.81 

1390 

AA' K DC 

Brooklyn. N\ Y 

Pa\ton Ohio- 



AV KPT 

Detroit. Mich. 

l-'n-stu» ( nlif. 



AVC V 

New York, N. Y 

I »oumu out, Tex. 

192.4 

1558 

AA KV 

Rost nil MllSS. 

Chicago, Ill. 



kU PI) 

San Francisco, cal. 
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MODERNIZING 

the JEWELL 199 
ANALYZER 

Complete construction details of the revised analyzer 
which will test screen-grid and pentode tubes. 


Schematic diagram showing the connections 
of .SUM and *VU\2. 


By HARRY SCHMIDT 


M ANY Service Men have on hand, or are still using, one 
of the original Jewell IPO set analyzers. These analyzers 
are now obsolete and are of little use for testing sets 
using *2t and pentode tubes. As new set analyzers are 
expensive, I decided to rebuild 



S&W"* 1 * W.NEL-- 


push Button V4"or Ve" boo. 


UNSOLDER 
HERE MO MOVE 
TO N14 -\ 


LIONT BLRCK 0 1 I P PPER N SeC?i?N K CONNECTION 
HEAVY BLACK 

' CL 


my old one. With the addition 
of a few parts and an afternoon's 
work it was brought up-to-date 
with extra equipment for testing 
screen grid and pentode tubes. 

The parts necessary to make 
the change can probably be found 
in your junk box. 'Hie springs 
from an old jack, two l ^ tube 
bases, some hookup wire, two 
S. 1*. I). T. switches and two 
Pilot No. 215 subpanel sockets 
are needed. The switches may be 
of the midget-jack, Yaxley push¬ 
button or toggle type. If none 
of these are handy, you can make 
your own, as 1 did. A few jack 
springs and two inches of 54 -in. 
or %-in. bakelite rod is all that 
is needed. 

All of these Jewell testers have 
two 7.5 volt filament switches, 
one marked “standard” and the 
other “reverse.” For present-day 
testing, both are unnecessary 

although one of them, with a few alterations, can be used as the 
reversing switch for the D.C. meter. 

A word of caution—He very careful when making these changes. 
Hough handling, a wrong connection, a poorly soldered lead that 
may later come loose, may cause serious trouble and possibly burn 



D.C.. METER D.C.,METER 

+ INSULATION INSULATION " 

/ _—SUPPORTS-.—..^ \ 

■ r J N*4 CONTACTS V NS J W 

W-...... D , • " 



NEW 
CONTACT 

$W. BlAOCS SHOWN ARE NS3AN0N84 FROM 
BOTTOM EDGE OF PANEL. SW BLADES 
TOUCHING NEW CONTACTS UNLESS SW BUTTON 
(S PUSHED 


Fig. I, upper right, Conneetion* of the uvir *witehe*. 

Fig. 3, upper left. Construction of new jock un-itch. 

Fig. 4, lower right, construction of tin analyzer plug. 
Fig. 6, lower left. (’aide t oanectio ok fti the switch. 


out some part of the tester. Have a clean bench to work on and a 
few small trays to put small parts in so they will not he mislaid. 
Making the Changes 

Disconnect the 4.5-volt test battery, remove the adapters, and 

take out the screws holding the 
panel. Lift the tester from its 
ease and place it face down on 
the bench so that the socket and 
eable-teriniiiM block are towards 
you. The !).(’. switch-block is 
on the right-hand side. The 
switch to be altered is the second 
one from the bottom etlge (the 
edge towards you). 

ITisolder the two wires con¬ 
nected to the DC. meter, tape 
and push them out of the way. 
t nsolder the wires connected to 
terminal Nos. J and 4 on the 
D.C. switch-block and bend them 
to one side so they cannot make 
contact with anything. Connect 
a lead from switch-block term¬ 
inal No. .‘1 to the positive post 
of the D.C. meter; from switch- 
block terminal No. 4, connect 
a lead to the negative post of 
the meter. 

Loosen the screws holding the 
switch to the panel. Insert two 
springs between the panel and switch supports; one on each side 
of the switch block. Solder a lead to each spring before they are 
put in place. Hush them in just far enough to make contact with 
the switch blades, the spring on the right making contact with the 
(Continued on page 75(>) 
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Fig. 5, ahove. 

Diagram of eon met inti ant! run*t ruction 
of the adapter* n*ed in the analyzer. 


Fig. 2, left. 

Complete *chrmntie eirenit of the analyzer 
after it i* rewired. The torntion and eon - 
n vet inn* of the nr a- unit* may he under* 
*tood by ea refit tty fallowing the text and 
the diagram . 
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Radio Service Data Sheet 


SILVER-MARSHALL MODEL 727-DC 
BATTERY-OPERATED SUPERHETERODYNE 

(With push-push A.F. amplification and variable-mu ’34 pentode LF. amplification.) 


Ttiis receiver. tin* S*.M 7-7-1U* “air cell** 
model, replaces the model 724-iH* ns an 
effective instrument fur u so in rural I ■ mu 11- 
tii's. Tin* manufacturer is Silvcr-Marsliall. 
I nr. Accompanying illustration shows tin* 
relative positions of the components on the 
underside of the chassis. 

Those coni pon nits have thr following 
values: Resistor Ki. : H2, 0.15- 

nn*g. : IF*. 0.5-meg.: R4. ltd. 15,oou ohms; 
K5, 0.dS2-olim ; R7. U.l-iucg.; RS. :in.iM»0 

ohms; IIP. do.ooo ohms; JC1 o. 1S.00U ohms. 

4‘omlnisers ri. t‘2 «n» the tutting units; 
t o, 150 niiiii*. ; t*4. 0,1-iuf. ; i*o, t‘d. C7, 
Us, i‘o. no. LF. trimmers: i’ll, <*12, URL 
FI 5. 0.1-inf.; CR <‘2l. 0.25-inf. : Fid, 5oU 
iiiuif. ; 1*17. FIS, .02,“ -inf.; LIP, .ood-mf. ; 
F20, .tmi-mf. 

The Miniumt euiTent drain of (L!s re¬ 
ceiver is o.4S-ump. ; during tin* eoinlitiou 
of “no sigiml“ the total plate eurrent will 
In; about 10 nui.. with an in e retire to about 
22 ma. during signal reception. The latter 
rondition will l»e recognized as characteristic 
of “push-push** operation. 

Feat tires in the design of this rerelvrr 
are the use of “push-push** or “class IP’ 
amplification, variahlo-mu ILF. pentodes as 
i.F. ainpliliers, ami an intermediate fre¬ 
quency of 4 0,“i kc. 

There are eight tubes in the chassis, and 
lo conserve current the iiistrmneui was de¬ 
signed to include a type of dynamic repro¬ 
ducer which would not require Held cur¬ 
rent; a per man cut-magnet unit met this 
requirement. 

The use of variable-mu ILF. pentodes in 
the l.F. stages has made it possible to 
control volume by control-grid bias voltage 
variation without running into distortion, 
and without resorting to antenna poten¬ 
tiometers or loeal-distance* switches. The 
sensitivity of this receiver ranges from 1.5 
to 0.7.Vmicrevolt per meter. ’Tills high sen¬ 
sitivity can seldom be realized in radio s«*ls 
located in towns, due to the prevailing high 
noise level ; in rural sections, however, this 
degree of sensitivity is not only a conveni¬ 
ence hut a necessity. 

The selectivity of this receiver is rated 
as 10 k<*.; tlie resulting audio reproduction 
is exceptionally good. 

The operating life of this receiver is ap¬ 
proximately one year. using the ’air-cell'* 
type of *\\“ supply for which this set is 


designed. Since tile current drain from 
this type of “A” supply unit must not he 
permitted to exceed about %-ump.. ex¬ 
treme cure should he taken when servicing 
this receiver to prevent short-circuit jug the 
“A” connections in any part of the set. 



The voltage divider in shunt to the 
“IF* supply is com mill'd by a switch which, 
operating in conjunction with the off-on * 4 .V* 
battery switch, serves to disconnect these 
divider resistors from the “IT* supply when 
the receiver is not in operation. 

Service Men desiring to check tip the the¬ 
ory of push-push amplification are referred to 
the .faunary, 11)52 and subsequent issues of 
1 L\i>io-Fuakt magazine, A feature of this 
circuit, in which the power titties are biased 
to plate current cut-off. is that the power 
tubes draw considerable plate current only 
when a loud signal is being received. 

Whereas, in push-pull operation the plate 
circuit millianunctcr may be adjusted for 
a steady indication at normal signal vot- 
uine by correct adjustment of the bias, 
in push-push operation the meter reading 
should fluctuate. 

A battery operated receiver connected for 
push-pull power output operates under rated 
“IF* and “<^ M conditions only when the bat¬ 
teries are new. since the heavy plate cir¬ 
cuit current “IF* drain quickly reduces the 
available plate potential; the “<’** drain, 
on the other hand, is slight, and thus the 
operating ami shelf lives differ greatly. 
Fonseipieiitly. a condition of over-bins 
gradually develops, tto a certain extent 
this can be corrected by the use of self¬ 


bias resistors in a special compensating 
circuit). 

However, in push-push amplification con¬ 
ditions are entirely different. Self-bias is 
not feasible since the yrids draw current 
whenever the peak exciting voltage exceeds 
the bias, with the result that series resist¬ 
ance in the grid circuit must be kept at a 
mini mum to avoid distortion. Thus, bias¬ 
ing batteries no< only are an essentia) ele¬ 
ment in push-push operation, since every 
precaution must be observed to maintain the 
correct relation between grid and plate po¬ 
tentials throughout the life of the batteries, 
and since any appreciable over biasing would 
result in a certain range of grid swing 
without change of plate eurrent, noticed us 
increased distortion—particularly at low 
volume— the rote of dixeharye of the 4 T-'* 
battery muxt he carefully matched to that 
of the, plate ''IV* battery. This is accom¬ 
plished by menus of a resistance network 
in shunt to the current supply. 

The butteries required in conjunction with 
this network to maintain an even rate of 
discharge are the Kverondy I«aycrbiit No. 
48d “IF* batteries and the No. 70S 22^4 
volt “F** buttery* or their equivalent. 

Note that ground buses are used to pre¬ 
vent circulating currents in the chassis. 

The use of the Intermediate frequency of 
41 w ke. increases the separation of pos¬ 
sible image frequencies from the desired 
carrier by a factor of 2,d5 over the con¬ 
vent iomi I 175 ke. system. Assuming that 
the desired station is at 550 kc. f the cor¬ 
responding image point would lie at 1480 
ke. Evidently there are image points 
within the broadcast band for only three 
channels, namely 550,5d0. and 570 kc. The 
wider separation of tlie.se points from the 
desired frequency means that for the same 
image response ratio ns would he obtained 
under the 175 ke. system we must pro- 
vide the smile amount of attenuation as 
before, but at points which are 2.05 times 
as far off the resonance curve of the car¬ 
rier-tuning circuit. Of course, exceptional 
can* in the design of tlie receiver was neces¬ 
sary in order to realize good efficiency at 
tills high intermediate frequency^ 

Transformers T1 and T2 are units spe¬ 
cially designed for operation in a push-push 
circuit and in the event of burnout must 
he replaced with units of exactly the same 
type. 
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MAJESTIC MODEL 11 SHORT-WAVE CONVERTER (No. 10 CHASSIS) 

(This chassis is incorporated in the Viking, Explorer and Number 11 all-wave receivers). 


Short-wa\e reeept ion has hcrom* 1 the. 
high-light of 1 li:»2 radio business; and 
among the foremost insinmn'iit designs 
with which tIn* Service .Man uiusi familiarize 
himself an* the .Majestic models X'lkiiiK* 1**- 
11 lord*, and Number II all-wave receivers. 
TIh-.m; radio sets incorporate two rlinsses ; 
one is a standard broadcast receiver. tNo. 
.V» chassis i. and the tnlier Is a short-wave 
converter i No. Itl chassis* whose output 
feeds into tin 1 broadcast receiver when it 
is tuned as an I.F. amplilicr at 1.000 kc. 
t::oo meters). 

Volume is controlled by the volume 
control of tlie broadcast receiver operating 
in the usual manner. 

The numbers on the dial of the converter 
(jive tlie frequency reading in ‘’megacycles 
tmillions of cyclesi : therefore, to obtain 
a reading in “kilocycles" it is necessary to 
multiply the numbers nil tlie dial by I.immi. 
The three sets of numbers on the dial of 
the converter indicate band frequencies as 
follows: outer circle, ’*7 \U to L« meters; 
center circle. s.*> to *17 Vfc meters; inner 
circle, 200 to So meters. 

The values of the components of this 
converter are as follows: Foiideiisrr * 1. 
ino inttif. ; F2. <*:;. F4. 0.1-nif.; F."». .Ol-mf. : 

F7, 2»do mnif.; fn, Fp, a to :io imnf.; 
t*10, <’11. oO to 100 illmf. : <*12. Flo. 200 
to ooo III mf. ; Fi:*.. .mil- to .ool.Vinf. ; VI4. 
.0041- to .0047-mf. ; F1<». F17. .illl-iuf. ; Fi\ 
Fit), 4 mf. 

Resistors III, R7, 20.000 ohms; R2. R4, 
ltd. Hi.oOQ ohms; U", 1.000 oluns; 11*», 

::o,oo0 ohms. 

Operating voltages read to groun<l <ex¬ 
cept A.F. potentialsi. with a ll.'i-volt line 
and hand-selector switch in '‘medium po¬ 
sition, are as follows. Filament potential. 
VI. \*2, 2.H Volts; v;:. volts. Plate po¬ 

tential. VI. 2“<o volts; V2. 170 volts. Plate 
current, VI. 0.1 inn.: V2. 7.-7 ma.: VS. 
U0 ina. (total i. Scris»ii-gi‘i«l potential. VI. 
i:ir, volts; V2. 7.7 volts. Screen-grid cur¬ 

rent, VI, ,02-nia. : V2, 1. ma. Filataent-to 
ground IU\ V:i. 27 volts. Fathnde-to- 
ground D.C., VI, V2, i> volts. 

For purposes t»f reference the variable 
condensers in the model 10 converter are 
given designations as follows: F<». oscil¬ 

lator tuning condenser: «*7. ILF. tuning 
condenser; F7A. ILF. trimmer: Fs. coil 
hi \ “low frequency** padd«*r : i*!l. LIU "me¬ 
dium frequency" padd«*r: Fill. coil 1.2A 
“low frequency** padd<*r: *11. coil I.2U 

•’medium frequency*’ padder: V12. "low 

frequency" oscillator serie>-aligncr: <*!•»« 

“nicdiiiiii frequi'iic.v'* oscillator series-aligner ; 
4*1-1. “high frequency*’ oscillator series- 
aligner; Flo, wavetrap tuning condenser. 

If low sensitivity is eneountered, clieck 
the condition of tin- tubes in ?In* converter 
and the broadcast receiver. Do not re¬ 
align the model Pi Chassis except as a last 
resort ; authorized Majestic dealers mid dis¬ 
tributors arc best equipped for tills service. 
Since thi“ converter chassis does not in it¬ 
self amplify, it is necessary to maintain the 
receiver chassis at maximum efficiency in 
order to realize the desired gain in signal 
strength. The mode! Pi chassis normally 
is selective. 

In the modi*! 10 converter chassis there 

... alignment adjustments; each of 

these must lie made accurately in order to 
obtain maximum efficiency from the con¬ 
verter. 'l*o align these circuits it will be 
necessary to use two \.F. modulated serv¬ 
ice oscillators; one, the standard .V»o to 
1.r*00 ke. broadenst type of service oscil¬ 
lator. and the other a special ,'booo to 
10.000 kc. "short-wave** type of service 


oscillator. If realignment becomes neces¬ 
sary, every circuit of the converter should 
be adjusted. 


AMT. 



The first step in realignment is to tune 
the associated broadcast receiver ttli*' LF. 
amplifier portion of the complete short¬ 
wave superheterodyne* to 1.000 ke. stud 
adjust tin* volume control to minimum po¬ 
sition: then insert the receiver line plug 
into the receptacle provided on the con- 
veri it chassis, and cheek the ofT-oti switch 
to determine whether ii correctly connects 
the antenna cither to the receiver or the 
converter and at the satin* time controls the 
power line connect ion of the converter. 

Now turn up tin* volume control on the 
broadcast rei*eiv»T. adjust all the converter 

"padding** vnrlahl.. Fs. Fp. Fin. 

4 1 ! and ILF. trimmer FT A to minimum 
position, and the series-aligners <*12. FI.*;. 
FI 4 to maximum position: then set tin* 
selector switch for ’’medium" range, adjust 
the converter tuning iiuidcnsor for about 
70', rotation, and connect to tin* Input of 

tin.. a broadcast service oscillator 

tlined to 1 .Otai kc. Turn this oscillator 
" 1111 ," and time the wavetrap condenser Flo 
for miiiiimim indication on an output meter. 

Next, readjust the converter tuning gang 
to an extreme right position, loosen tlie* set 
screws on tile hub of ilie dial and adjust 
for alignment with the indicator and hmg 
line at the extreme left of tin* dial. 

Except for the final step, tin 1 remaining 
adjustments will require the use of the 


short-wave service oscillator. 

Set this oscillator at 1U.O0O kc. (modu¬ 
lation off i, turn hand-selector switch to > 
"high frequency" position, and rotate the 
converter tuning control until a beat note 
is heard; then, turn the modulation “on" 
and adjust trimmer F7A for maximum 
output. 

Proceed to tune the service oscillator to 
p.non ke. * modulation out, and time the 
coinerter to this frequency. Turn the 
modulation “off" and adjust series-aligner 
4‘14 for zero brut. 

Tune the service oscillator to S.400 ke.. 
place the hand-selector switch in “medium** 
position t modiilniion out. and with the 
gang condenser on the converter turned all 
di»* way out lirst adjust padding condenser 
FI 1. and then padding condenser FP for 
maximum output. 

Next, tune the service oscillator to 7.400 
kc. t modulation tun. and tunc in this sig¬ 
nal : and then turn the modulation "off" 
and adjust padding condenser <*11 for zero 
beat. 

Tune the service oscillator to 4,000 kc. 
(modulation mih. and tune in this signal; 
ilien, turn the modulation “off" and ad¬ 
just series-aligner <*i.*; for zero heat. 

With the service oscillator tuned to 7.000 
kc, <modulation out, and the ban* 1-selector 
switch jn the “low** position, rotate the 
converter tutting condenser gang to th© 
extreme left, and tlrst adjust pudding con¬ 
denser Flo and tlnm padding condenser FM 
for maximum output. 

The final adjustment requiring the short¬ 
wave service oscillator calls for a setting 
of ;;.4IM» kc. imodulation on). Tune in this 
signal. Then, turn the modulation "off" 
and adjust padding condenser CIO for zero 
hen t. 

Finally, set the converter at 1.7. adjust 
the broadcast service oscillator for 1.70b 
kc. and start it operating, and adjust serios- 
uiiguer FI2 for maximum output. 

Note that when adjusting for a peak 
with the modulation ''on,** the volume of 
tile receiver i now the I.F. amplifier I should 
he kept low as possible- — just enough to 
obtain a reading on the scale of the output 
meter. In this way the peak will be sharp¬ 
est. Also, it trill help to determine whether 
the nitniol heat'd i* a harmonie or the dc- 
Hired fundamental. 
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June, 1932 

Shooting 


A comprehensive discussion of the factors governing the 
theory and operation of superheterodyne receivers. 


T HF current popularity of the super- Jgy BTJNTING MOORE capacity of one section of the variable con- 
heterodyne has brought the develop- denser can easily he accomplished bv insert- 

inent of this highly efficient circuit to a point far beyond ing in scries with this section a fixed condenser of such value as 
its status a year ago, with both manufacturers and builders; to reduce the maximum capacity to (»»/ 4 times the minimum. Since 

but, whereas the former have engineering staffs to keep them out the minimum varies considerably, this condenser is usually made 

of trouble, the man who builds bis own finds many pitfalls along so that it may be adjusted with a screw driver. See Fig. 1 . 
the road to success; which to the engineer, are comparatively easy because the highest frequency of the oscillator is 1675 ke. for 


to avoid. 

It is the purpose of this article to endeavor to present solutions 
to many of these problems, together with an analysis of their causes, 
and what is more important, means 
of correcting them, in simple non¬ 
technical language. 

Tracking 

Probably the greatest mystery to 
the average layman is the “tracking” 
of the oscillator and tuning condens¬ 
ers. Assuming the frequency of the 
intermediate amplifier to he 175 ke., 
it is necessary for the oscillator cir¬ 
cuit to he tuned at all times to a 
frequency 175 kilocycles higher than 
the H.F. circuits. (175 kc. lower 
would he equally good, hut using a 
higher frequency is simpler from a 
constructional angle.) To illustrate 
the relation, a few points on the 
broadcast hand are indicated as 
follows; 



tuning-in a 1500 kc. signal, and the minimum rapacity of both 
tuning and oscillator condensers are about the same, the oscillator 
coil must he sufficiently smaller than the H.F. coils to make this 

175 kc. difference at the zero setting 
of the dial. Figuring again with the 
same data (with the same capacity, 
the inductance changes inversely as 
the square of the frequency) it ap¬ 
pears that the oscillator coil should 
lie a little more than 80 percent of the 
inductance of the H.F. coils. 


With the H.F. 
circuits tuned ti 
1500 kc. 
1250 kc. 
1000 kc. 

750 ke. 

550 kc. 

500 ke. 


the oscillator 
must he tuned to 
1075 kc. 

1125 ke. 

1175 ke. 

025 kc. 

725 kc. 

075 kc. 


R.F. TUNING CIRCUIT 
250 HH. 


The frequency to which a tuned-circuit resonates is a function 
of its inductance times its capacity, or I.C. That is, a circuit with 
a .0005-nif. condenser and a coil of 200 microhenries, has an IX' 
equal to .0005 times 200, or .1, and the 
circuit will tune to 000 meters; any change 
in the relative values of the coil or con¬ 
denser, provided the other is changed 
oppositely, will result in l.C remaining . 1 . 

A .00025-mf. condenser with a 400-micro¬ 
henry coil or a . 001 -mf. condenser with a 100 
microhenry coil would tune to (>00 meters. 

‘The l.C product varies inversely as the 
square of the frequency. That is, for double 
the frequency, the LC drops to one-quarter 
its former value; for three times the 




Fin. I 

I MMfinHCHt of tunhift cuutlcnncrs in 
It.l\ unit oscillator tuning circuits. 


frequency, l.C is one-ninth its former value. Illustrating, if the I.C 
for <100 meters (or 500 ke.) is . 1 , I.C for 10 (H) ke. is .025, one- 
quarter as much; for 1500 kc. it is .0111, or one-ninth as much. 

With a single coil, then, to cover the hand from 1500 to 500 kc. 
a condenser is required, which, including all stray capacities in the 
set, has nine times as much maximum capacity as its minimum. 

At the same time the oscillator, covering the hand from 1675 
ke. to 675 ke. (which is only a timing range of 2% to 1) requires 
a maximum capacity equal to the square of 2 »/„ (which is 614 ) 
times its minimum capacity. The reduction of the maximum 


Aligning the Tuning Condensers 
Now we come to the actual process 
of aligning the tuning controls. To 
do this properly, an oscillator of the 
simplest kind is required. A suitable 
one is shown in Fig. 2. Cl and (2 
may he ordinary 1 or 2 inf. bypass 
condensers. C'.'l can he any .00035- or 
.0005-mf. variable condenser that may 
he in the “junk 1 m>x.” T is any 
filter choke, audio choke, or even the 
primary of an old audio transformer. 

A modulated oscillator calibrated to 175 ke. is also an absolute 
necessity. Since this calibration must he very exact, it is hardly 
advisable for the experimenter to try to make this, hut rather to 
either have one calibrated by a competent Service Man; to buy one 
of the many which are available for service work at a comparatively 
low cost; or to have the intermediate amplifier adjusted by a Service 
Man. The importance of exactly tuning the l.F. transformers to 
175 ke. cannot he too strongly emphasized. The entire success or 
failure of the receiver depends upon this one point. 

Now set the trimmers on the tuning condensers in about the 
center of their range; time in a local station as nearly as possible 
to 1500 ke. and adjust the trimmers for maximum volume in exactly 
the same way as a T.K.F. receiver. If 
some of them time too high or too low, 
change the oscillator trimmer up or down 
sufficiently, so that the H.F. tuning con¬ 
densers will line up with it properly. 

Tune in a station as near as possible to 
550 ke. When it is brought in properly, 
take a small piece of wire and short circuit 
the oscillator section of the tuning con¬ 
denser; the station will, of course, disappear. 
Now take the oscillator already described, 
and with one turn of insulated wire wrapped 
loosely around its coil, connect one terminal to the grid cap of the 
first detector. Do not make a physical connection between the 
wire and the oscillator coil, just wrap it onee around the coil. 

Rotate the external oscillator dial until the station is again 
heard. Now, leaving the oscillator condenser in the set shorted, 
take off the wire leading to the external oscillator and turn the 
latter off. I)o not touch tlie tuning dial on the set. Take the 
short off the oscillator condenser and readjust its padding con¬ 
denser until the station again comes in at maximum volume. 

(Continued on pa ye 757) 


OSCILLATOR TUNING CIRCUIT 
200 MH 


.0005-MF TOTAL 


40 


; C2 ^ C2«.( 
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.1/ .1, complete schematic of the 

nut hud used hit the out hot' fot‘ ob¬ 
taining power for a short-wave con¬ 
vert* r from the renular hroadcttst 
receiver, 1'onnt'cttoHH ore mode »/i- 
nctly to the fencer unit of the 
brnadcoHt receiver end eon vetted to 
the run cert er it ft mean* of o pi tiff. At 
Jt is a detoil of llte ml op ter ttned iti the 
power unit of the broadcast receiver 
for securin'} potter. Thus, the power 
unit connectioun ttCC not touched. 


One of the major objections 
to the use of short-wave con¬ 
verters is the source of 
power supply. In this inter¬ 
esting article, the author 
describes a very novel means 
of securing power from the 
broadcast receiver \\ithout 
changing its wiring. 


By 

LOUIS B. SKLAR 


Power for the S. W. Converter 


“ rr\nvnv. is no two wavs about it,” as our friend Andy 
|j| would say, the set of the future, which will, without 

1 doubt, dominate all other models at the next Hadio 

Show, will be the combination long- and short-wave 
receiver,—simply a broadcast receiver and a short-wave converter 
boused in one cabinet. 

The old type converter was equipped with an extension plug 
to one of the sockets of the broadcast receiver, to obtain plate 
and sometimes filament current for the tubes. The new “combina¬ 
tion" receiver, however, is much more satisfactory, its filament 
supply being separate, and tin* plate-current supply Iwing obtained 
from the common power-pack; correct plate voltaic thus being 
delivered to the short-wave converter without decreasing the effi¬ 
ciency of the broadcast receiver. 

This is all well and good in factory product Ion. but the radio 
experimenter or Service Man who desires to build, as an adjunct 
to an “old reliable” broadcast receiver, a modern short-wave con¬ 
verter, is compelled to use a separate power transformer to energize 
it. 

The writer will now describe Ins feat of obtaining without a 
separate transformer, plate supply for the short-wave converter 
without affecting the voltages in the associated broadcast receiver. 
'Phis arrangement is illustrated by diagram in big. 1A. 

litre, the power transformer performs a double duty: The 
secondary delivers current to the '80 tube of the broadcast receiver; 
also, it supplies current to the frusvouti rectifier tube of the short¬ 
wave unit. Of vital importance is the fact that the power require¬ 
ments of average slmrt-wave receivers is so small, (<i to 10 ma.), 
that the changes in the plate voltages of the broadcast receiver, due 
to the extra drain on the main transformer, are almost negligible. 

Extra t cirintf or rcxciriny i.s not necentartj. All one has to do is 
make up an adapter with a 5-wire connection cable, as illustrated 
in Fig. lib take the '80 tube out of the socket, plug in the adapter 
and put the 'SO tube into it. The circuits in the ’80 tube have not 
been changed, all you have done is to bring the two main “H” 
leads from the big set over to the small one. There are no other 
power connections between the two sets. 

There arc, of course, the connections to ground and aerial; plus 
the wire to the change-over jack J. The purpose of using this 
filament-control type jack and short-circuited plug is to permit 
quick change-over from long-to short-wave reception, and vice 
versa- This unit, connected as shown in Fig. 1A, is permitted to 


hang loose near the broadcast set, a little care 1 icing taken to 
prevent it grounding to either chassis. 

The adapter shown in Fig. Ill is best made from a 4-prong tube 
base and a Pilot sub-panel type socket. However, connection can 
also be obtained by means of an insulating disc cut to the size 
of the tube base, four holes being punched into it for the tube 
prongs, and two contact eyelets being put in the “P” and “G” 
holes. Soldering the two cable leads to the eyelets completes the 
adapter. 

Connection at the short-wave end of the cable is made by means 
of a 5-prong base and another Pilot type of sub-panel socket. 
Care must be taken to remove the 4-prong plug before removing 
the 5-prong ping, otherwise a severe shock will be experienced 
upon coming in contact with two of the prongs of the latter, 
between which there will he a potential difference of 700 volts 
or more. 

The short-wave converter shown in Fig. 1A is of standard super¬ 
heterodyne type and uses the K.F. stages of the broadcast set as 
the l.F. circuit. The writer picked this combination for its effi¬ 
ciency. Any other type of short-wave converter together with 
any type of broadcast receiver may utilize the same system for 
obtaining the converter’s power. 

The Filament Transformer 

In every case, a separate transformer will be required for ener¬ 
gizing the filament of the two or three tubes in the converter, 
because the filament supply circuit of modern radio receivers are 
not designed to accommodate additional tubes. 

Although a suitable filament transformer can be purchased at 
very little cost, this is not the thing that a “one-hundred percent” 
radio experimenter would want to do. 

A transformer of such small capacity can be easily constructed 
from an old “ fitter " choke of 30- to 50-henries rating; or any choke 
whose core cross-section is about */« in. ’lhe idea is to use the 
choke windings as a primary, and to wind enough heavy wire over 
4his coil to form the secondary. 

To construct such a transformer, first calculate its required 
capacity. We will take for example the converter design illustrated 
in Fig. 1, in which two tubes are used. Since each tube filament 
requires approximately V/*, watts, the total output wattage of the 
transformer therefore will be 9 watts. Assuming an efficiency of 
90#, the total input capacity must be about 10 watts. Its primary 
(('tmtinued on [nttfe 750) 
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Using the 

V. T. Voltmeter 

(PART II) 

The V.T. voltmeter in audio-frequency work. 
By BERYL B. BRYANT 



Fig. 8 

Arrangement of apparatus for conduct inn loudspeaker response 
measure went h. The characteristics of the microphone and its 
associated apparatus must hare been previously determined. 


T HE vacuum-tube voltmeter is just as useful in A.F. as in 
lLI". measurement work. As a general rule, more accurate 
results may be obtained at audio frequencies, because the 
effects of stray and distributed capacities are reduced to 
a minimum. 

As with radio-frequency measurements, the requirement for this 
work is an ample source of power of such frequency as is needed 
to determine the characteristics of the de¬ 
vice to be measured. 


PLATE COIL 
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Audio-Frequency Gain Measurements 

The method of measuring the gain char¬ 
acteristics of audio-frequency amplifiers is 
the same whether one or more stages are to 
lie measured. Naturally, the more stages of 
amplification to be measured, the lower must 
be the input to the amplifier. 

The set-up for these measurements is given 
in Fig. 6, If the gooseneck type V.T. volt¬ 
meter is employed, the amplifier stage in 
the instrument is not used. The connections 
to the instrument are made to binding posts 
Hi, B2 and 153 as shown. In order to iso¬ 
late the D.C. component of the output of 
the amplifier under test from the meter, a 
large condenser of about 10 mf. is connected 
in series with the grid of the V.T. voltmeter; 
the grid leak for the voltmeter tube being al¬ 
ready contained within the instrument, and 
is connected by shorting R2 and 113, A 
lXP.D.T. switch is used in order that the terminals of the instru¬ 
ment may easily be connected to either the input or the output of 
the amplifier under measurement. 

The standard resistance in the plate circuit of the amplifier under 
measurement should have a value equal to twice the plate resist¬ 
ance of the tube. The procedure for determining the audio-response 
characteristics of the 
amplifier is to keep the 
input to the amplifier 
at a constant voltage as 
the impressed frequency 
is varied, recording the 
output (as read on the 
V.T. voltmeter) after 
each step. The input 
voltage may be kept 
constant at .5-volts and 
the frequency plotted 
in 50- or 100-cvcle steps 
on logarithmic graph 
paper. The frequency, 
of course, might he 
varied in larger or 
smaller steps; when 
varied in larger steps, 
there is greater possi¬ 
bility of missing pos¬ 
sible peaks which would 
he detected when the 
frequency is varied in 
smaller steps. 



Power Amplification 

In measuring the power amplification of an audio system the 
set-up is the same as given in Fig. <i. The resistance Hi is 4000 
ohms; K2 may he a variable resistance of 50,000 ohms, and is used 
to adjust the current flow through Hi. From the voltage drop 
across Hi, the current flow is calculated. The resistance H 3, which 
has a value equal to twice the plate impedance of the tube, is meas¬ 
ured for the voltage drop; the current 
through it being then determined bv Ohm's 
Law. 

If the resistance of both Hi and 113 are 
equal, the power gain in decibels may be 
determined by the following formula: 

Output current (Io) 
PA = 20 Iog io -- 


frTSW. IRON COKE CH. TO BC 
f MEASURED 


Fig. 9, above. Set-up for percentage modu¬ 
lation tests. 

Fig. 10, below, Apparatus for measuring 
the inductance of iron-core coils . 



Fig. 6, above. Set-up for making .i.f\ meas¬ 
urements. 

Fig. 7, below. Set-up for measuring the 
gain of audio-coupling units. 


Input current (Ii) 

If the resistance of Hi and H3 are not 
the same, the following formula is used: 

WU3 

PA = 20 log io - 

iivTfi 

The source of power for the above mens- 
urement should he a suitable audio-frequency 
oscillator having a range of frequencies from 
40 to 10,000 cycles per second and a suffi¬ 
ciently large output. The A.F. input to the 
receiver is adjusted to a value that will give 
the rated undistorted output from the power 
tube of the receiver. In this manner, the 
rp, ^ t sensitivity of the amplifier is determined. 

otirrlnf 1 *T er ma . v also 1,e determined by measuring the 

. ,r " U f 1 Having determined the effective value of 

^ ™ ’ an<1 k . now,, y f «“ «•!»* in ohms, the power output 

imiltiolvin" , , M >C c " ,< " l f te<, . l *y squaring the value of current and 
multiply ing the result bv the value of K3. 

. receiver has a large amount of hum or noise, it is necessary 

to first determine its value, which must later he subtracted from 
he total power, computed as described above, in order to secure 
i< power due to the signal. The same procedure of measurement 
is followed when measuring receivers having a choke- or resistance- 
filter output system. 

Gain of Audio Coupling Units 

In measuring the gain of audio-coupling units, the set-up given 

iio i o*. 11,6 resistance PI is a variable 50,000-ohni unit; 

H- and lt.| arc 250 ohms each; FU is a variable resistance which 
IS n< justed to a value equal to the impedance of the tube that 
would normally feed into the input of the coupling device. Once 
this latter resistance is adjusted to the proper value, it should not 
lie disturbed The lmttery “B” is adjusted to a value that would 
cause normal current to circulate through the primary of trnns- 
oriner I The meter MA should be of such range as to suitably 
imheate the above current. 115 is a 500-ohm resistance, across 
which the A.C. voltage drop is measured bv the V. T. voltmeter in 
order to determine the A.C. current in that circuit. 

The procedure of measurement is to adjust the resistance Rl so 
that the voltage across the resistance R2 is kept at a constant value 
Ibis .s indicated when the S.P.D.T. switch S\V. is i„ position A. 

fl-w-l.l . "".I R “ re ° f , the Same V!,, " e * the voIta S e ‘ lM *P across 
1U will be the same as that across H2; the voltage across R2 is 

( Continued on page 761) 
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The Bulletin Board for Our Experimental Readers 



EXPERIMENTER USES “OPERATING 
NOTES’’ 

Edi tor , It .\ iho-Ch a ft : 

While 1 am u so-called experimenter, nev¬ 
ertheless, I read the Operating Notes section 
of your valued puhlieation in order to glean 
a few kinks that may help me in my work. 
In practically every issue I find something of 
value. 

While speculating on the genius of the 
Service Men who write these Notes, I often 
wonder how long it takes Mr. Freed to find 
all of the unusual and seemingly difficult 
solutions to the problems lie discusses. 

1 would like to hear from Mr. Freed on 
this point. 

IF GoumiNu, 

121 Jloxvard Avenue, Brooklyn, X. )\ 

(We will ask Mr. Freed, some day, to give 
us an account, not only of the time it takes 
to complete a typical service .job, but also 
of the methods he uses in solving the prob¬ 
lems. it seems to us that the time consumed 
in solving a service problem depends upon so 
many factors that it is difficult to say “this 
and this job should take such and such 
time.” For instance, if it happens to be a 
Monday morning and we do not feel up to 
"par,” it might take us a little longer to 
locate the trouble than it would under nor¬ 
mal conditions. However, it would be in¬ 
teresting to note what Mr. Freed wall have 
to say.— Editor.) 

“LF. TRANSFORMER DESIGN” 
Editor, H ndio-Crut: 

1 read with interest the article hv Clifford 
Denton on I.F. transformer design. His 
article was very instructive, and 1 certainly 
obtained a lot of information from it. I, for 
one, would certainly like to see more of these 
semi-technical articles in your magazine. 

There is only one question which I would 
like to ask. In the article referred to, men¬ 
tion is made of the l.C chart; this chart be¬ 
ing necessary in order to design l.F. trans¬ 
formers. 

Will you kindly refer me to any publica¬ 
tion when* this chart might appear? 

S. I). Smith, 

Otinvitte. ('nun. 

(Thank you, Mr. Smith. We, too, believe 
that Mr. Denton’s articles are very instruc¬ 
tive. You will find the l.C chart that you 
desire in the Information Bureau in this 
issue of Haoio-Craft.— Editor .) 


AN EARLY ANNOUNCEMENT 
Editor , Radio-Craft: 

I want to congratulate you on putting out 
such a good magazine. 1 didn’t care much 
for your early issues, but I want to com¬ 
mend especially the articles on the model 


“727SW" bv Silver Marshall. 1 have se¬ 
cured much more complete information 
a limit it than S-M sent out in its bulletin 
on the set even to its dealers. And l rend 
ahont it in the March issue before / received 
the announcement from S-M. 

Keep up the good work of announcing the 
latest in radio and Fll become a regular 
reader. I used to en joy Radio Nkw*s more 
when Hugo Geriisback was editor than I do 
now. And vonr Short Wave Craft contains 
information that is obtainable from no other 
source. 

Flense send the booklets listed on the at¬ 
tached coupon. 

Don am) S. 1 * \rris, 

Parris Radio Shop, Oreemcood, Beta. 



MIXING BREEDS 
Editor, R umo-Chmt: 

I was much interested in Ray Hutchens 
communication in tin* April “Radio Crafts¬ 
man’s Rage.” It seems that 1 had a simi¬ 
lar ease about a year ago while working for 
a Boston radio distributor. 

We found in our stock of RCA Radio- 
trims, a with a Radiotrnn 22 <> markings 
tin the base, while there was the Cunningham 
etching on the glass! 

On investigation we found that the Radio- 
truns and Cunningham tubes are made at 
the same factory on the same machines; it 
being only necessary to change tin* name 
markers for the different tubes. 

(The above information w f as extracted. 
from the district representative only atter 
tlie use of the “third degree.”) 

Herman* S. Bisiioe, 

fl. S. Bishop Radio Laboratories, 210 
Pleasant St., South Weymouth, Mass . 


THE “A.C. PENTODE PORTABLE” 
Editor, R aimo-Craft: 

The A.C. Pentode Portable recently de¬ 
scribed in It aimo-Craft has been completed 


by me, and I am almost at a loss to explain 
just what it will do. It is just a remarkable 
little set and in comparison to a 5 tube mid¬ 
get, it outperformed the 5 tube set. 

You asked to hear from the builders of 
this receiver, and I take this opportunity of 
writing to you. You may he interested in 
knowing that I have tuned in 5<> stations in 
hue evening; 35 of these stations were very 
loud indeed. 1 have had coast to coast, 
Cuba, Mexico, Canada, and all on the loud¬ 
speaker with plenty of volume. WABC 
comes in louder than KMOX or any other 
near station. 

Any person who builds this mighty mite 
will he well rewarded for their efforts. Day¬ 
time reception is wonderful. 

G. 1*'. Borders, 

Flora, 111. 


A SELECTIVE “1-TUBER” 

Editor, Raiimi-Chaft: 

I am pleased to send you a diagram of a 
selective one-tube radio set. Perhaps other 
readers of Radio-Craft magazine will be 
interested in building up this interesting 
little set, which incorporates “hand-selec¬ 
tion.” 

With the set-up illustrated in Fig. 1, the 
writer has no difficulty in selecting either 
WT1C or WTAM without interference from 


the other. 

In fact, I like the circuit so w*ell that 1 
have added two stages of audio and now' 1 
have good loudspeaker reception; I use two 
’112 2-volt tubes for tlit* detector and first- 
audio, and a type ’31 tut>e in the power 
stage. 

On account of the tremendous noise level 
which exists in my section of the city, I am 
unable to use my regular A.C. set except for 
the reception of local stations, so 1 use this 
little “one-tuber” all the time instead. 

Have had some ’excellent reception with 
this hookup, which has been a boon to me; 
and I trust that you will pass this data 
around for the consideration of other ex¬ 
perimenters. 

Foils LI and L2 are standard broadcast 
units designed to match the tuning condens¬ 
ers (i, C2. Coil L3 is a little plug-in coil 
which controls the selectivity of the circuit; 
three of these should he provided, to mak'* 
available 2, •!■, or 6 turns of wire on the 
form, which may be a tube base. Coils I t 
and 1.2 should he shielded. Regeneration is 
controlled by adjusting condenser C3; the 
primary to wiiich it is connected is the wind¬ 
ing wiiieh, ordinarily, would be the “an¬ 
tenna” coil when connected in the position 
of LI. 


F. C. Daski.kr, 


1813 Sherman St., Fort Wayne, Ind. 
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SPECIAL NOTICE TO CORRESPONDENTS : Ask as many questions as you like , but 

please observe these rules: 

burnish sufficient information, and draw a careful diagram when needed, to explain your meaning; use 
only one side of the paper. List each question. 

‘those questions which are found to represent the greatest general interest zfill be published here, to the 
extent that space permits. At least five weeks must elapse between the receipt of a question and the 
appearance of its answer here . 

Kcplics, magazines, etc., cannot be sent C . O. D. 

Inquiries can be answered by mail only when accompanied by 25 cents { stamps ) for each separate question. 

Other inquiries should be marked "For Publication** to avoid misunderstanding. 


FADA 110 V, D.C. RECEIVER— 
“WUNDERLICH TUBE” RADIO SET 

Mr. A. 15. 1 .ariI m •«•. Akron. Ohio. 

iQ. 1 i 1 understand that Kudu lias re¬ 
cently marketed a broadcast receiver designed 
for operation on a llu V., IM\ light line using 
a type “ Tu" tube. ] am not familiar with 
this circuit or the tube in question, anil would 
appreciate some data mi these points. 

(A.J i The schematic circuit of this set. the 
Fa da Model K<)C*lHhl>C receiver, is illustrated 
in Fig. Q.loSA. The type F-‘Jo7 pentode used 
in this set is of ‘ automotive" or ti.R-volt tila- 
meat design, hut with improved output char¬ 
acteristics; tubes of this type may he obtained 
from Arcturus Radio Tube Corp. and National 
In ion itadio Corp. 

(Q.") Have any set manufacturers incor¬ 
porated the Wunderlich tribe in a commercial 
receiver design V 

t A. i The Wunderlich tube, the character* 
istics of which were described in the preced¬ 
ing issue of ltM»ro-f u.m-'t, has been incorporated 
in the receiver designs of several mnmifnetnr- 
ers. Tim Ill'st one of which we have any rec¬ 
ord is the "ltcverc" line ; two models, the “l'a- 
tricinn Console" and “Patrician Tower" in¬ 
corporate the model K*_! chassis, the circuit 
of which is shown in Fig. tJ.loMt. 

The circuit is that of a superheterodyne. 
Through use of the “eoplancr grid" Wunder¬ 
lich tube automatic volume control is con¬ 
veniently obtained, as shown. First-detector 
tube V- serves also ns tin* oscillator; modu¬ 
lation is obtained in the cathode circuit, ganged 
tuning being obtained by correctly shaping the 
plates of the oscillator tuning condenser C. 
Type *::r. variable-mu tubes are used as U.F. 
and l.F. amplifiers. The only filter choke in 


this design is the reproducer lie Id coil. 

The "Patrician Console" is illustrated in the 
“Latest in Radio” department of this issue of 
RaiuoCkaft. 

Volume control is obtained by means of a 
potenllomoter which controls the input to tlu* 
pentode tube; tone control Is in the output 


circuit of this tube. 

Tile .Vprona Wunderlich lube is arranged 
with heater, heater. grid, plate, grid (looking 
at the base of the tube, and leading clock- 
wisei. and a cathode cap; the special d-prnng 
model has heater, heater, plate, grid, grid, 
cathode, (and no cap). 



Fig. 0.158B 

The fiercer (l Aube superheterodyne chassis model K'2. which incorporates the 1 Vunder* 
licit ''coplaner-grid'' tube as sevond-detevtor-and-. 1.1 A. This is believed to be the 
first published diagram of n complete commrreiul rcceircr circuit incorporating the 
Wunderlich tube , which is made in two models. 



Fig. Q.158A 

Schema tie circuit of the Pud a Model FOC-110-7) C receiver. This superheterodyne is extrvmetg sensitive: two pentodes in push-pull supply 
adequate power output with high quality reproduction . To compensate for the unbalanced filament circuit, since the tgpe F-,T»7 pentodes 
do not hare an emitter-cathode and separate heater , two , *C” taps are used The F-2.“7 has double the output of the older "58 automotive 

tube previously used in 110 V., D.C . sets. 
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Table Showing the Relation of Wave Length, Frequency, and 
the Product of Inductance and Capacity, in Oscillatory 
Circuits. 


Table Showing the Relation of Wave Length, Frequency, and 
the Product Of Inductance and Capacity, in Oscillatory 
Circuits—Continued. 


X 

ave 

igth 

ters 

Multiply 
values 
below 
by 1000 

Multiply 
values 
below 
by 1000 

CL 

Cln sf 
Lin cm 

1 

300000 

1884000 

0.0003 

2 

150000 

942000 

.0011 

3 

100000 

628000 

.0018 

4 

75000 

471000 

.0045 

5 

60000 

377000 

,0057 

6 

50000 

314200 

.0101 

7 

42900 

269000 

.0138 

8 

37500 

235500 

.0180 

0 

33330 

209400 

.0228 

10 

30000 

188400 

.0282 

15 

20000 

125600 

.0635 

20 

15000 

94200 

. 1129 

25 

12000 

75400 

.1755 

30 

10000 

62800 

.2530 

35 

8570 

53800 

.3446 

40 

7500 

47100 

.450 

45 

6670 

41900 

.570 

50 

6000 

37700 

.704 

55 

5450 

34220 

. 852 

60 

5000 

31420 

1.014 

65 

4620 

28970 

1.188 

70 

4290 

26900 

1.378 

75 

4000 

25120 

1.583 

80 

3750 

23520 

1.801 

85 

3529 

22120 

2.034 

00 

3333 

20920 

2.280 

95 

3158 

19830 

2.541 

100 

3000 

18840 

2.816 

105 

2857 

17940 

3.105 

110 

2727 

17130 

3.404 

115 

2609 

16380 

3.721 

120 

2500 

15710 

4.05 

125 

2400 

15070 

4.40 

130 

2308 

14480 

4.76 

135 


13950 

5.13 

140 

2144 

13450 

5.52 

145 

2069 

12980 

5.92 

150 

2000 

12560 

6.34 

156 

1935 

12150 

6.76 

160 

1875 

11770 

7.20 

165 

1818 

11410 

7.66 

170 

1765 

11080 

8.13 

175 

1714 

10760 

8.62 

180 

1667 

10470 

9.12 

185 

1622 

10180 

9.63 

190 

1579 

99)0 

10.16 

195 

1538 

9660 

10.71 


X 

Wave 

length 

meters 

Multiply 
values 
below 
by 1000 

Multiply 
values 
below 
by 1000 

CL 

Cln *f 
Lin cm 

200 

1500 

9420 

11.26 

205 

1463 

9190 

11.83 

210 

1429 

8970 

12.41 

215 

1395 

8760 

13.01 

220 

1364 

8560 

13.62 

225 

1333 

8370 

14.25 

230 

1304 

8190 

14.89 

235 

1277 

8020 

15.55 

240 

1250 

7850 

16.22 

245 

1225 

7690 

16.90 

250 

1200 

7540 

17.60 

255 

1177 

7390 

18.31 

260 

1154 

7250 

19.03 

265 

1132 

7110 

19.77 

270 

1111 

6980 

20.52 

275 

1091 

6860 

21.29 

280 

1071 

6740 

22.07 

285 

1053 

6620 

22.87 

290 

1035 

6500 

23.66 

295 

1017 

6380 

24.50 

300 

1000 

6280 

25.33 

310 

968 

6080 

27.05 

320 

938 

5890 

2a 83 

330 

909 

5700 

30.66 

340 

882 

5540 

32.55 

350 

857 

5380 

34.48 

360 

833 

5230 

36.48 

370 

811 

5090 

3a 54 

380 

790 

4953 

40.7 

390 

769 

4830 

42.8 

400 

750 

4710 

45,0 1 

410 

732 

4590 

47,3 

420 

714 

4480 

49.7 

430 

698 

4380 

52.0 

440 

682 

4280T 

54.5 

450 

667 

4190 

57.0 

460 

652 

4100 

59.6 

470 

638 

4010 

62.3 

480 

625 

3920 

64.8 

490 

612 

3842 

67,6 

500 

600 

3766 

70.4 

510 

588 

3692 

73.3 

520 

577 

3620 

76.0 

530 

566 

3552 

79.0 

540 

556 

3485 

82.1 

550 

545 

3422 

85.2 

660 


3361 

88-4 


X 

Wave 

length 

meters 

Multiply 
values 
below 
by 1000 

Multiply 

values 

below 
by 1000 

CL 

Clnsf 
Lin cm 

X 

Wave 

length 

meters 

Multiply 
values 
below 
by 1000 

Multiply 
values 
below 
by 1000 

CL 

Cln»f 

L In cm 

570 

526 

3302 

91.4 

1150 

260.9 

1637 

372.1 

580 

517 

3246 

94.7 

1200 

250,0 

1570 

405 

590 

609 

3193 

9a 0 

1250 

240.0 

1506 

440 





1300 

230.8 

1448 

476 

600 

500 

3140 

101.4 

1350 

222.2 

1395 

513 

610 

492 

3088 

104.7 

1400 

214.4 

1346 

552 

620 

484 

3038 

108.2 

1450 

206.9 

1298 

592 

630 

476 

2990 

111.7 





6(0 

469 

2942 

115.4 

1500 

200..0 

1256 

634 

650 

462 

2896 

uas 

1550 

193.5 

1215 

ff76 

660 

455 

2852 

122.5 

1600 

187,5 

1177 

720 

670 

4(8 

2810 

126.3 

1650 

181.8 

1142 

766 

680 

441 

2768 

130.2 

1700 

176.5 

1108 

813 

690 

435 

2730 

134.1 

1750 

171,4 

1076 

862 





1800 

166.7 

10*6 

912 

700 

429 

2692 

137,8 

1850 

162.2 

1017 

963 

710 

423 

2654 

141.9 

1900 

157.9 

990 

1016 

720 

417 

2616 

145.9 

1960 

153.8 

965 

1071 

730 

411 

2580 

1.50.0 





740 

405 

2544 

154.0 

2000 

150.0 

942 

1126 

750 

400 

2510 

15a 3 

2050 

146.3 

920 

1183 

760 

394.8 

2476 

162.6 

2100 

142.9 

898 

1241 

770 

389.6 

2443 

166.8 

2150 

139.5 

876 

1301 

780 

384.6 

2412 

171,4 

2200 

136.4 

856 

1362 

790 

379.8 

2382 

175.6 

2250 

133.3 

838 

1425 





2300 

130.4 

819 

1489 

800 

375.0 

2353 

180.1 

2350 

127.7 

801 

1555 

810 

370.4 

2325 

181.7 

2400 

125,0 

784 

1622 

820 

365.9 

2297 

189.3 

2450 

122.5 

768 

1690 

830 

361.4 

2270 

194.0 





840 

357.1 

2242 

19 a 5 

2500 

1200 

753 

1760 

850 

352.9 

2214 

203.4 

2550 

117,7 

738 

1831 

860 

348.8 

2188 

20a2 

2600 

115.4 

724 

1903 

870 

344. 8 

2162 

213.2 

2850 

113.2 

710 

1977 

880 

340.9 

2138 

217.9 

2700 

111.1 

697 

2052 

690 

337,1 

2116 

222.9 

2750 

109.1 

684 

2129 





2800 

107.1 

672 

2207 

900 

333.3 

2092 

228.0 

2850 

105.3 

660 

2287 

910 

329.7 

2070 

233.2 

2900 

103.5 

648 

2366 

920 

326.1 

2047 

238.1 

2950 

101.7 

638 

2450 

930 

322.6 

2024 

243.4 





940 

319.1 

2003 

24a 7 

3000 

100.0 

628 

2533 

950 

315.8 

1982 

254.1 

3500 

85.7 

538 

3448 

960 

312.5 

1962 

259.5 

4000 

75.0 

471 

4500 

970 

309.3 

1942 

264.7 

4500 

66.7 

418 

5700 

980 

306.1 

1922 

270.4 

5000 

60.0 

377. 

7040 

990 

303.0 

1902 

275.9 

5500 

54.5 

342.2 

8520 





6000 

60.0 

314.2 

10140 

1000 

300.0 

1884 

281.6 

6500 

46.2 

289.8 

11880 

1050 

285.7 

1794 

310.5 

7000 

42.9 

26a d 

| 13780 

1100 

272.7 

m 

340.4 

7500 

40.0 

251.0 15830 


Fig. Q. 159 


TABLE OF “L-C CONSTANTS,” 
FREQUENCY AND WAVELENGTH— 
KENNEDY SHORT-WAVE CONVERTER 

Mr. James T. McBlllicuddy. Akron, 

1 1 In the article, “I. F. Coil Mcslgn, ’ 
i.v ciiffortl K. Menton, which appeared In the 
April, new. issue of KauuM’kaKT, mention is 
iniMle, in Hit' seeoiiil paragraph. page that 

1 1.. of resonance is the same, no 

mai ter what the frequency may he. anti the 
«*ht L. i\ chart is as useful as ever, as it 
uiten the I. C. eonstants for ail fret|iiencies 
Nr I ween 1.000 and *C! ke., thus taking in all 
of the frequencies used in I.F- amplifier 
il.^ltrii.*' What is Ihe C, chart” referred 

m in this article? 

i A. I i A table showing I-C. constants, 
v;m*lciigth ami frequencies, appeared in the 
July. Ik sue of Haimo-Chaft. in the article, 

I low to Figure the K.I'\ Secondary,” i>,v Ciif- 
ft.rtl K. Menton. A more complete table, ar¬ 
ranged to cover Ihe requirements of his later 
article mi l.F. coil design, is reproduced as 

Fig. Q. loU. . 

ii), Uaimo-Cimft Mata Sheet No, 
describes the Kennedy Model *’i4 ’’iJlohe Trot* 
lor** Short-Wave Converter, l>nt it <loes not 
suggest any way by which the Service Men 

WAVE LENGTH TABLES. 


Table Showing tht Rdmtion of Wove Leofth, Fluency, *nd 
the Product of UducUne© *nd C*p»eity, In Oscillatory 
Circuit*—Continued. 


X 

W»r* 

iMClh 

BMUn 

Multiply 
VthlM 
b#low 
by 1000 

Multiply 

VlIlM 

b*low 

by 1000 

n 

CL . 

C in (4 

L la cm 

X 

w»o 

l«nfth 

mun 

Multiply 
vmluM 
below 
by 1000 

Multiply 

VtlltM 

below 
by 1000 

CL 

C in** 

L ta cm 

Him i 

57.80 

an 

a 3 a 
31 . M 
sn oo 

XL 00 
U.00 

333 3 
221.4 

m. 7 
1 W .2 
IIK. 4 

1».T 

* 4.2 

Ilillll 

liSili 

1100 
XL 00 
1ST 

7 50 
M 7 
too 

78 . 4 
62 . ft 
0.1 
47.1 
41 . t 
»>,7 

1*4000 

2 UJ 00 

430000 

5> ?00<S 
70400* 


can check tin* performance of this conierter 
when opera I lug it on any of the several tuning 
hands it covers. 

(A. -1 A tabulation of short-wave stations 
which may be heard is available. 

For reference of Service Men. the following 
representative list of short* wave sta.loiis, 
which under average good conditions may he 
received on the *’<Jlobe Trotter/* is given, to¬ 
gether with the approximate dial settings at 
which they may be received. 


Mai Identification Meters 

pi WsXK Pittsburgh, Ta. 

lo AMP, Naum. Germany . 1 .’*-•-!*'► 

tin WOO. Atlantic ‘phone. (N..l.» 

74 Kngby. Kiigland, ’Phone . 

7.7 Amateur ’Phone . BVij 

17. WsXK, Pittsburgh, Pa. -«j*47 

is 2UO. Koine, Italy . - >; i-47 

111 (loSW. Chelmsford, Kiigland . . -.V47 

t»u KTN, St. Assise. France .. -*’-47 

21 IHIC, Berlin. tSermany . 2.V47 

♦jS KKS. Itolinas, California. 2.VI7 

r«S W1XAZ, Springfield. Mass. -’*-17 

r.»> WXK, Pittsburgh. Pa. -■'♦-47 

,V.I W’JXAF, Schenectady. %.Y. ... 2.7*47 

00 WNM-WOO, Meal Beach, N.J., - 2*7-47 

no Trans Atlantic ’Phone . 27-47 

yo-100 Amateur ’Phone . 47 *7 

lo-|7 Airplane Communication 47*S7 

27 VK'.HJW Bowiuanvillc out.. Can. 47*s7 

2d VKSMJW Ilowmanville. Out.. Can. 47-S.7 

;;o II UP., Honduras. C.A. 47-S.7 

21* WsX \l.. Cincinnati, Ohio .... 47*S7 

2d melt. Honduras. C.A. 47-S7 

2d WliXh, Bound Brook. N. .1. 47-S7 

2.7 W2XK, Ne>v York, N.Y, . 47-S.7 

10 Amateur ’Phone .-. R.7-200 

1.7 Airplane ’Plione .. S.7-2O0 

;70 Television . 87-200 

,70-:;.7 Toledo. St. Paul. Buffalo, Me- 
troit. Indianapolis, and St. 

Kouis Police . 87-200 


70-7.7 Fast Pausing and Chicago Police R.7-200 


intermittent reception 

(ldOl Mr. Joseph. K‘*ck Center. New York. 

BJ. 1) Oil several receivers that 1 was 
called upon to service. I noticed that the set 
would function normally for a few- hours and 
then, for no apparent reason, would dir out. 
A complete test of the* receiver shows nothing 
wrong: what is the trouble? 

(A. 1> This department has received a minr 
her of inquiries concerning this problem of 
•’intermittent reception.” As far as w‘e* have 
... able to determine, there is no fixed rem¬ 
edy that may he applied to all receivers. In 
otic instance*. It was found that the first audio 
transformer was defective. Now* the peculiar 
tiling about tliis transformer was tin* fact 
that according to analyzer readings ii was 
perfectly OK, but when it was replaced b.v 
another* the set functioned normally. Tills de- 
fin-tive transformer w-as removed to the shop 
for test, hut nothing could 1m* found wrong 
with it. However. It was found that when 
tested “hot/* the primary was grounded to 
the' core. The moral, then, is to test the audio 
transformers when “hot.” 

In another case*, a defective resistor 4iit- 
eielentaUy, also in the* audio circuit1 caused 
the* trouble*. This resistor had an iu term It tent 
short that only manifested itself when warm. 

(<).2l In certain nieidels of Hcucral Motors 
receivers, the* volume control does not seem 
to function properly, When low volume is 
desired, the adjustment Is so critical that it 
is almost impossible to regulate’ it. I pon 
iiiensiuvnmnt. the* correct value' of vedunu* 
contred was fonuel iu the circuit. What remedy 
do you sugge'st ? 

(A. 1) Since you elo not mention the par* 
ticutnr model set yem have In mind, it is 
rather difficult to answer your problem spe- 
citically. In general, however, tlie* tremble* Is 
caused by too much pickup by the aerial. One* 
solution that we have tried that w-orkeel suc¬ 
cessfully was to connect a fixetl condenser of 
.iMMM-mf. ill serie's with the antenna. 
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RADIO-CRAFT KINKS 

Practical hints from experimenters' private laboratories. 


(PRIZE AWARD) 

A.C. “B" UNITS ON D.C. 

By Vincent Kramer 

E XPERIMENTERS do not seem to 
have struck upon the little kink illus¬ 
trated in Fig. 1, It shows the 
manner in which an ordinary “M” 
eliminator designed for A.C, operation may 
he used to supply the various “B" potcn- 
tails required for a radio set when operated 
on a 120-volt D.C. line. 



Fig. 1 

J/r. Kramers Ulea of a universal poivcr unit. 

Disconnect the A.C, portion of this circuit 
shown in dotted lines and run two leads 
for connection to the 110-volt D.C. power 
outlet. 

A word of caution: Make sure that the 
radio set is not grounded; otherwise, some¬ 
thing will Mow out if this unit is plugged 
into the socket backwards, in fact, the 
author recommends the use of a fuse in each 
side of the line as shown by F. 


A CHEAP “B” ELIMINATOR 
By D. E. Black 

T HE experimenter may not he aware of 
the fact that a very simple “15" elim¬ 
inator may he constructed at low cost 
through the use of a couple of ordinary hell¬ 
ringing transformers. As illustrated in Fig. 
2 these should he of a type which delivers 
12 volts at two of its terminals, with a third 
connection at li volts. The plate current 
requirements of small receivers will he met 
if a type '01 \ tube is used as the rectifier; 
its plate and grid are linked together, as 
shown. 

The output voltage for the output audio- 
tube is the direct connection marked 150 



$5 FOR A PRACTICAL RADIO 
KINK 

As an incentive toward obtaining radio 
hints and experimental short-cuts. Radio- 
Craft will pay $5.00 for the best one sub¬ 
mitted each month. Checks will be mailed 
upon publication of the article. 

The judges are the editors of Radio-Draft 
and their decisions are final. Xo unused 
manuscripts are returned. 

Follow these simple rules: Write, or 
preterablv type, on one side of the sheet, 
giving a clear description of the best radio 
“kink” you know of. Simple sketches in 
free-hand are satisfactory, as long as they 
explain the idea. You can send in as 
many kinks as you wish. K very one is elig¬ 
ible for the prize except employees of Radio- 
Craft and their families. 

This contest closes on the 15th of every 
month, by which time all the Kinks must be 
received for the next month. 

Send all contributions to Editor, Kinks 
Department, c-o Uai»io-Craft, 98 Park 
Place, New York City. 


Fig. 2 

The economical 4t /l” potrer 


unit. 


volts plus; two additional, lower potential 
leads may be obtained through the use of 
a fixed resistor of about 15,000 oluus at Rl, 
to deliver about 90 volts, and resistor U2, 
variable between 0 and .5-megoluus may 
lie used to adjust the detector plate poten¬ 
tial to exactly the correct voltage. 

As illustrated, the choke eoil shown mav 
he the secondary winding of a Ford spark 
coil; the fixed condensers from these coils 
may be connected in parallel to form the 
required filter capacity indicated at C. 

Tracing through this circuit we find that 
the 110 volt A.C, fed into the primary of 
transformer Tl is stepped down; 0-volts 
output from part of the secondary drops 
to a little over 5 volts when it is applied to 
the filament of the tube. 

'Flic 12-volts output of this secondary 
may he connected as shown by the solid 
lines in Fig. 2, resulting in output voltages 
not exceeding the line potential; by connect 
ing transformer T2 as shown by the dotted 
line, breaking the 12-volt lead at X, the out¬ 
put voltage may he doubled at a sacrifice 
in output current. 

IMPROVING SUPERHETS* 
SELECTIVITY 
By C. S. Culp 

T ill*, writer had a D.C. Vietoreen super¬ 
heterodyne which was not selective for 
present-day conditions and which did not 
bring in the high wave lengths; even with a 

potentiometer turned fully on, that is_ 

towards the minus side, the circuit could 
not he made to oscillate. The writer pro- 



Fig. 3 

Tunal I.F , Transformers 

cecded to work out tiie circuit arrangement 
illustrated in Fig, ;J. 

By a simple process of tuning the prim¬ 
ary circuits of the I.F, transformers through 
the use of Pilot Cnpacigrads C it was 
possible to obtain sufficient selectivity to 
separate nearby broadcasting stations, re¬ 
gardless of the length of the aerial. At the 
same time, the circuit could he made to 
oscillate by variation of the potentiometer. 
These condensers have a range which varies 
roughly between the limits of 100 and 500 
miiif. 



Fig. 4 

A simple booster unit. 

A SIMPLE BOOSTER UNIT 
By Theodore R. Sayre 

M ANY radio receivers, partic ularly those 
which employ a blocking tube as the 
first amplifier in the set, lack sensitivity 
when used in localities remote from broad¬ 
casting stations. lo meet this condition, 
the* writer built up numerous booster units 
of the design shown in Fig. 4. Tube V 
ma\ be a standard type for operation 
on dry cells, or it may be of the A.C. type, 
its filament lighted by means of a small 
transformer. The entire unit must be 
shielded, as indicated by the dotted lines. 
All leads must be kept short, particularly 
the control-grid cap lead of tube V. The 
output ILF. transformer K.F.T. is an un¬ 
tuned unit such as the Duhilier Duratran. 
Coil L should he compact: It may b e made 
by winding 125 turns of Xo. 28 D.C.C, wire 
in a single layer on a one-inch tube \y s 
inches long. Tuning condenser C mav be a 
Cardwell type I07B Midway Condenser hav¬ 
ing a capacity of .()()0:N».5-inf.; for other 
tuning condensers it will be necessary to 
slightly change the number of turns in coil 
L to match. 




















































































Beal This Record! 

31 Countries and 5 Continents 



in One Month—with a 727SW 


For the First Time 
in Radio History— ^ 
the Best AND the 
Cheapest. 


NET 


The Silver-Marshall all-wave 727SW (550 to 18,000 
kilocycles) is a receiver that cannot be outperformed 
station for station. It has 10 tubes that all operate on 
both broadcast and short-wave. Automatic volume 
control that eliminates fading on distance tuning. 
Meter tuning. Fractional microvolt sensitivity. lOkc 
selectivity. And it has an EXCLUSIVE S-M feature— 
COLOR TUNING. It is a dial on which ALL the bands 
are accurately calibrated. It is as easy to find HRB, 
Tegucigalpa, Honduras, as it is to find KDKA. 


The price of the 727SW chassis and speaker (factory 
wired and tested under the personal supervision of 
McMurdo Silver) is $58.51 NET. 


Tear out part of this page—pin a $5 bill to It with your name 
and address, and the 727SW will be shipped balance C. O. D. 
Play with it for 10 days — give it every operating test And if 
it Is not the best receiver you ever tuned, return It and your 
money will be promptly refunded. 

The 727DC (550 to 15 00 kc) chassis and speaker for operation 
with the new Eveready Air-Cell battery l» S40.87 NET. Writ* 
for details. 


Lei us send you a photo- 
static copy of the 6-page 
log G. H. Hanson, in Maine, 
got on his 727SW in less 
than 30 days. It covers 
every continent, very 
nearly every state, and 31 
foreign countries 1 And he 
has just begun. 


SILVER-MARSHALL, Inc 


6419 West 65th Street Chicago, U. S. A. 


SILVER- 
MARSHALL, 
Inc. 

6419 W. 65ih St. 
Chicago. U. S. A. 
osedfindSS. Send 
alance C. O. D. for 


e FREE a copy of 


Address. 
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Short-wave 
MOL DED 
Coil Forms 


ii 


Four or five prongs . 

Molded sockets with 
locator ring— 

Base mounting 

481X 4 prong. 25c 

4S1X 481Y 5-prong. 25c 


... 25o each 

l II 

4S1Y 


1 


474-5 


835 


5?. 

& 


474 Laminated socket 

4*pi>»ng . 10c 

475 Laminated socket 

5-pnuig . 10c 

(I rips Ijiiv or >mnll wins 
easily. Cuapl uti- 

t oi nia from grounding on 
chassis. Binding nm cannot 
conic off ami become lost. 


Binding Post 

949 FFP 


Antenna-Ground 
Binding 
Posts . 


10c 


947 KC 7 


Di*c adaptor for bring¬ 
ing out filament ami plate 
from pentode tube to provide 
filament and plate voltage 
for operating short-wave con¬ 
verters 60c 


use with 
, five prong 


prong 


$3.00 

5.00 

3.50 

5.50 


1.25 

1.25 


Adapters to provide any type con¬ 
nections desired . New type for 
testing six prong ’57-‘58 tubes, the 
C-2 Diode and ‘82 Mercury Recti¬ 
fier, Write your requirements. 
3-4-5-6 Prong Speaker or Cable 
Plugs 

905L and 906L Latch Lock An¬ 
alyzer Plugs :«-prong . 

with 5-foot culdc 
u -prong 

with 5-foot cable 
965DS Adapter for 
puiih, >ix prong top 
bottom 

964DS sunt* with four 
hot tom 

954DS Adapter to use with 005 

center locking stud . 1,25 

954-KPC Pentode Adapter, Con¬ 
nects Cathode to plat'*. I’sed 
for replacing 24.V* with 24 7 
Pentode tulws 1.00 

247 Pentode Tubes 1.00 

n 954-FKP Pentode Adapter with 
resistance in filament reducing 
A 5 volts to 2.5. For putting 

24 7 Pentode tubes in 171 

sockets . 

t ?] 954-DS for 171 push pull, arc 

connected in series pair 

for Price Sheets — Dept . R 

AL D EN 

Manufacturing Com fan y 

BROCKTON MASS. 


954-KPO 


954 FKP 

Send 


1.25 

2.00 



Listen 

in mill FT tu 

l^nrulon Far Is. Uer- 
iin Hurn«K Alre< ami 
other Itroadru-tinc stailon* 
ilimuchom ilie world \la >hort wa>e.«. 

3 our ordinary rcceher rannoi turn* In 
wave stations. WOltLI)- 
W1DK KKt’KIVKH Rets 14 to 55H meters. 

AERO SHORT WAVE CONVERTERS 
Fomert Your Present Set Into a Short Ware 
Super-Heterodyne 

A. C. MODEL S12.SC D. C. MODEL Sll.SO 
AT LAST: The Perfect Auto Radio ONLY $20.00 

Itultt h> nliMloers III llu* mannfnrtitrlnR of Auto Radio 
| We guarantee loon mllea radius 
1 of rereptlon. \ masterpiece of 
lit idle Kn^im-erlng I at i t 
1 model ft Tulic Aero Pentode 
1 _\ uto Radio. Price of set onl> 
1 120.on. Set complete with tubes 
I l»utlerie«. dynamic -pcaker. an- 
Itenna equipment and noise sup- 
I pressure $39.50. Send for 
complete Catalog. 

CHAS. HOODWIN COMPANY 

Dept. T-1S. 4240 Lincoln Avenue Chicago. Illinoi*. 



DRY ELECTROLYTIC CONDENSERS 


By HERNDON GREEN 


D THING the past year the <lry electro¬ 
lytic condenser received increasing at¬ 
tention from radio set manufacturers, 
radio experimenters and Service Men. 
The reason for this popularity is not hard to 
understand when we consider the relative sizes 
of paper condensers and dry eleetrolylies of the 
same mpneity and voltage rating. A 4-iuf., 
dim- volt paper condenser, ns indicated hy A in 
Fig. 1. averages about 14 eiihic Indies, while 
a dry electrolytic. K. of the same electrical 
charnel eristics, measure about cubic 

inches. To tile manufacturer and set builder 
this small size means a saving of space and 
material ; to the Service Mail it means a con¬ 
siderable simplification of the problem of re¬ 
placing bulky filter condensers that have gone 
dcfoel ive. 

t'ommon belief to the contrary, the dry elec¬ 
trolytic condenser docs not differ materially 
from the liquid type, which has been in wide¬ 
spread use for seven or eight years. It over¬ 
comes the main objcciion to the “wet*’ type — 
spilling of the electrolyte—but it contains an 
electrolyte Just the same. It is dry in the same 
sense that a “dry cell‘d is dry; that is, the 
electrolyte has too low a viscosity to run or 
spill, regardless of the position of the con¬ 
tainer. A review of the fundamental theory of 
electrolytic condenser operutioii will undoubt¬ 
edly help make the action of the “dry’* type 
more dear. 

The electrolytic condenser consists essentially 
of a so-called rectifying or “valve metal’* im¬ 
mersed in au electrolyte together with an in¬ 
active electrode. The latter may In* an addi¬ 
tional bar or strip of metal, or may simply ho 
the container holding the Buhl electrolyte. Its 
only purpose is to form an outside connection 
for the electrolyte. 

Several metals, under proper conditions and 
with the proper electrolytes, show “valve** ac¬ 
tion ; that is, they allow current to How only 
in otic direction. For commercial purposes, 
however, aluminum and tantalum are tlu» only 
satisfactory metals for the purpose. Of the 
two, aluminum Is more widely used I ►oca use it 
is cheaper and works with less corrosive chemi¬ 
cals than required for tantalum. 

Fig. 2 shows the construction of au ele¬ 
mentary electrolytic condenser, which consists 
merely of an anode of pure aluminum Immersed 
In a solution of borax, boric acid or phosphates 
and water. The meta) container, which is tin* 
cathode or inactive electrode, is usually copper, 
hut aluminum that is not quite as pure as the 
anode Is also used commercially with success. 

A number of theories have been offered for 
the operation of the olcctrolytic condenser, 
but the most commonly accepted one will be 
given. 

Suppose we connect the cell to a source of 
direct current, such as ordinary batteries, as 


shown in Fig. 2, with the aluminum anode posi¬ 
tive and tile rontniucr-cniliodc negative. 

The surface of aluminum is always coated 
witli a thin him of oxide due to its exposure 
to the ail*. (Tliis is why aluminum cannot be 
soldered hy ordinary in-lhods.i Tills natural 
coating of aluminum oxide is a poor conductor 
of electricity, but it is so thin that it does 
lior appreciably limit the How of current 
through the cell. Consequently, when a voltage 
is tirst applied to the cell there will he a com¬ 
paratively heavy How of current. Also, be¬ 
cause of the porosity of the oxide coating, some 



A photograph illustrating represen tatirc dee- 
t roly tic condenser*. The one in the foreground 
has a captivity of about .*» mf. suitable foe 
bypassing purposes. 

of the electrolyte may seep through the pores 
mid attack the aluminum, causing the forma¬ 
tion of more oxide. The How of current “ion¬ 
izes** tin* electrolyte, and negatively-charged 
oxygen “ions** are liberated at the negative con¬ 
tainer. These are at traded to the positively 
charged aluminum anode, which neutralizes the 
negative electrons. Oxygen gas is liberated, 
only to lie entrapped in the aluminum oxide on 
the surface of the electrode. Because of tie 
high electrical resistance of the gas. the cur¬ 
rent through the cell gradually decreases as 
more mid more gas is entrapped, until linallv 
the How of current ceases altogether. 

This process is called “forming” the cell. 
An insulating medium- — the oxygen gas — i> 
“formed** on the surface of the aluminum ami 
{Continued on page 708} 




aluminum foil 


LINEN 
SOAKED 
WITH 

ELECTROLYTE 
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1, right. Relative size of electrolytic and “paper'’ condensers. 
Fig. 2, upper left. Forming «n electrolytic condenser. 

Fig. 3, lower right. A “rolled ’ dry electrolytic eondmscr. 
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TELEPHOTOGRAPHY 

(1'bntiHU*'*! from ptnjr Tl!> 


In ordf*r that tht- light and dark niriviits 
may In* e»f Mu* pn»pe-i' vain** >«» as tu k«*<-|* t!n» 
phlim* of tin 1 prope-P shade, a test eli-te-e-t"!' 
is provided. It re inquires the value of the out¬ 
put eurrent. hath light and dark, and provides 
a means of adjustment. On lung distatiee tele¬ 
phone eireuits. a certain amount of attenuation 
or loss of einTent strength takes place. To 
compensate for this lo^s. vacuum-tube repeat- 
or* are placed along the line at intervals "f 
approximately rui miles on ealdes and !•»(► tulles 
on open wire. Repeaters are inductive coupled 
amplifiers, with a low amplitiration, and are 
used on all long distatiee telephone lines. 

At the receiving end. the incoming currents 
are again boosted by a terminal amplifier, and 
a filter is provided to separate the modulated 
t::nu-rvrle wave from the 4Sf>-cycle wav** that 
conies over the same wires to control the mo¬ 
tor ... Two stages of transforiuer-eoiipled 

aui]di1ieatiou amplify the 1*1U0 cycle eurrent 
and it is terminated across the light valve. 

As the name implies, the light valve acts 
as a valve or cheek on the amount of light 
passing through it. The amount of light it 
will pass varies as the strength of Hu* current 
through it. The valve consists of a thin rib¬ 
bon of duraluminum, one and one half inches 
long, held In mechanical tension in a strong 
inagnoth field of constant strength. At rest, 
the face of the ribbon obstruets the passage 
of light which passes through an aperture to 
the lilm. If. however, a 1-OU cycle current 
tlows through the ribbon, a force is produced 
that causes it to vibrate 1P.hu times a second. 
As it vibrates, part of the aperture opens 
and light is allowed to pass. The greater the 
magnitude of the current, the greater is the 
displacement of the ribbon, and the greater 
the amount of light passing through the 
aperture. 

The source of light is a small, high pow¬ 
ered lamp of constant light intensity. Three 
lenses guide the beam through the light valve 
and funis it on an unexposed film. This Him 
is of the same size as the transmitting film, 
ami Is rotating at the same speed and in the 
satin 4 manner. The image of the light on tin* 
film is of the same size as tfre original Image 
and traces a series of adjacent lines just as 
the transmitting image does. When the film 
is developed, a negative of the original posi¬ 
tive results. 

The Control System 

Motors of the phonic-wheel type are used 
to drive both the sending and the rei-eiving 
machines. The rotor of the motor U of iron 
and lias ten teeth, ami the stator is composed 
of four magnets. The ejnreiii applied to the 
magnets is one that pulsates in value. If the 
motor is brought to a speed of such value that 
when a tooth is approaching a pole that pole 
becomes magnetized, and when it is leaving fh<‘ 
pole, it loses its magnetism, a pulsating torque 
is developed tending to turn the machine. A 
heavy flywheel, containing mercury, keeps the 
speed constant. 

A large tuning fork, which vibrates at a 
natural frequency of about UO-eyelcs per sec¬ 
ond. controls the speed of both the sending 
ami tlio receiving motors. This fork is lo¬ 
cated at the transmitter and there is a similar 
fork Jit the receiver. The control fork, like 
a buzzer, is kept in vibration bv menus of 
two magnets, the fork interrupting the current 
through them. Two other sets of contacts make 
and break connection when the fork Is hi vi¬ 
bration, one of which interrupts a lln-volt 
tU\ current through the motor causing it to 
turn at a certain speed. The other set ot 
contacts short circuits the output of a 4S0- 
eyclc vacuum tube oscillator which, passing 
through a filter and terminal amplifier, goes 
4iUt on the line. Instead of a steady 480- 
cycle current iM-ing sent over the line, there 
is a 4K0-c.vcle current interrupted UO times a 
second. 

At the receiving station the iiite*rnipte*el 4SO 
cycle oscillations arc amplified by tin* ter¬ 
minal nmplilb'r an<l ditveted into tin* proper 
channel by the ciintnd filter. They are 
passed through another amplifier anti then into 
a relay. As the spurts <if current enter the 
relay, it is caused to operate in synchronism 
with them, making and breaking a 110-volt 


)m\ circuit that drives a receiving fork of 
tin* siime type as the >ciiding fork, in syn¬ 
chronism with it. A local I lu-voit circuit is 
interrupted by t he local fork contacts am) 
elrive-s tin* local motor at exactly the sstiiie 
speed that tin* motor at tin- transmitter >s 
being driven. 

It is absolutely essential that tin* two ma¬ 
chines he started at tin- saint- instant if the 
picture is to be continuous. To insure sin-lt 
a condition, tin* operator at the sending sta- 
tion starts both machines together, I'eiiimiuni- 
ealion is first established by telegraph, me¬ 
chanical printer or teletype, and lln-ii the 
transmitter operator sends the pun- Idnn and 
the interrupted iso-cycle waves. Knell mail 
tlien brings his synchronous motor to speed 
by means of a hand crank. At tin- receiving 
station is a start key, which when operated, 
changes the picture amplifier into a detector 
by :t change of grid Idas. At the same time 
the* output of the tube Is transfer 1 * 4 * 4 ! from the 
light valve to a relay Unit operates the clutch 
on iln* motor shaft. 

Tin* I RiMl-e-ye-b* currier operates this relay 
which, by im-atis of a local magnetic circuit, 
holds hack the clutch. When ready to start, 
tin* op4-rat4»r ;it tin* transmitter presses a key. 
which releases his own e-lute-h ami at tin* same 
time sh4>rt circuits the- IRnn cycle wave fe»r 
an Instant. This short opens the tve-civing 
relay causing the e-lnlch to hi* redcaseel by tin* 
magnet. A powerful spring engages the e-lute-h 
so that it turns the film holder. This takes 
so little time that the two film holders start 
prae-tieall.v together. 

The 4N0-tvede e-ontrefi system has the dis¬ 
advantage- titai modulation eiften occurs be- 
twe-en tin* picture earlier wave* aiul the con¬ 
trol oscillations, causing hands te> appear on 
the picture. If the* strength of the tsO-cyedc 
wave is considerably reduced, this modulation 
Is eliminated, hut in sei doing, the effect of 
noise energy iiie*reases and re-sults in poor con¬ 
trol. To eliminate such eliffie-ultb's an inde¬ 
pendent system, calloel the* constant frequency 
e-emtreil system has been inaugurated at some 
of the statmils. 

Various line* eoiiefitions have different cffe*e*ts 
em transmitted pictures. A level change*, that 
Is. ji sneldoit edutnge* in the strength of the* 
fine current, will cause a picture to e-hungc Its 
shade*, fMu* part of the* pie-fun* will he* of a 
eh*eper. darker simile than the* either. Neiise* 
will e-ansi* speets ami stremks, ami pemr syn¬ 
chronism wifi give* a ragged outline. Modu¬ 
lation of tlte picture* carrier nnel tlie* control 
e*arrie»r will e*attse* a series e»f alternate* light 
and dark battels ae-ross the picture. 

Use of Telephotographs 

Tele*pho|eigrnphs are* nse-el, for the* greater 
part, by tin* newspaper trade. Photographs 
e-an be- se-nt swiftly ami clu-aply to all station 
peHuts. Almost every daily puper has at least 
one eir two telepliotogrnphs in it. although they 
an* not always so labeh-el. Aneithe*r large part 
of the* business is in the form of bre»ke*rs bond 
issue-s. it is ne-cessary te» have tlie* advertise¬ 
ment e>r nniiemne-cmcnt in the papers of elif- 
fe*re-nt bilge* e-ities at exactly the- same* time. 
Time* is valuable and inste-nel of telegraphing 
lengthy ami minute instructions, the ad is pho- 
togrnpbe*el ami sent nve*r tile* tch-ptiotie- wife's. 
Pictures of criminals and their finger-prints 
can he* epile-kly sptvael over tile* entire country. 

Anothe-r use eif tile te-lcphntograph is in se*nd- 
Ing written signatures. A man can send to 
tiis hank feir money unde*r his signature, or 
ieleiitificatlon can he innele by nn-atts e»f hand¬ 
writing. In times of war. tlte* apparatus should 
preive invaluable* feir transmitting maps and 
papers. Technical drawings and e-irruit dia¬ 
grams as well as legal de»e-uiue*nts e-ait he stie-- 
ocssfnlly transmitte*el. X-rays are ofte*n sent 
heiwecn 4‘ilies when a eloctor wants the diag¬ 
nosis of uiieithcr surge*ein In a distant e-ity. 

While* the mce-hatiisni fur the transmission 
of plmt«tgra]>hs e>ve*r extensive distances lias 
be-e*n primarily developed feir use* em tcleplieiiu* 
Iim*s, it wouhl probably 1 m* suitable* for the 
transmission of pheitets liy radio if atmospheric 
oonelitbms were* such that steadiimss of trails- 
mission and freedom from interference could 
be* assured. 


C R4)S4 EY 
7 TUBE 

SUPERHETERODYNE 

At an Amazingly 
Low Price 



The Crosley 


FORTY FI VE 


Th© Crosley FORTYF1VE is the last word 
in radio design and performance. The 
beautiful front panel is finished in Adam 
brown. A pleasing two-tone effect is 
accomplished by an overlay of stump 
walnut veneer which decorates the front 
panel. Fluted pilasters support the arch 
of U V M matched rose wood. The top and 
sides are finished in Adam brown. 

The 7-tube superheterodyne chassis in¬ 
corporates pentode output and variable 
mu tubes, continuous (stepless) tone and 
static control and on-off switch, illum¬ 
inated dial, volume control. Full floating 
moving coil dynamic speaker Is used. 
Never was there a greater radio value. 

Prices subject to change. Any Federal 
or State taxes which may be levied 
must be added to this price. 

Montana . Wyoming, Colorado t New Mexico 
and west, prices slightiy higher, 

THE CROSLEY RADIO CORPORATION 

Powel Crosley, Jr., President 
Home of ''the Nation's Station”—WLW 

CINCINNATI 
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DEALERS and 

" SERVICEMEN 

<»lie in your rtMomers ihe advantage of buying first- 
(jUallty llurised ll.i’.A. lulk’k at |>rb-t4 that arc 
exceptii»naIiy hw. Wf curry the largest \jrlely *>f tube* 
n tbt world, many fur upec lal purpuses. and e\ery tube 
is replaceable wlihln 3 months, proxldlng tllament is 
not Imriit uiit. We either lia\e the tube you require 
or we will make it for you. 


take advantage of our offer — 
17 UY .227 Tubes FREE with 
every purchase of 100 Assorted 
T ubes 

(This offer is good until June 7, 19.12) 



TYrE 0 

Tutu Minn 
Photo l'elI, 
overall. $3.65. 



TYPE A 

Caesium Fhoto 
Oils, merull 
lengih 

$7.90 



TYPE R 

1‘ae'iuid Photo 
Oils, overall 
length .1*1 /Hi". 

$5.90. 


COMPLETE STOCK READY FOR IMMEDIATE SHIPMENT 

Order (ruin this page—Remit 2U^* with order, balance C.O.I). All prices 
ore F.O.II. FACTORY. .Newark. Shipments go forward «tpre>s or pun-el 
jNiHt. .No order fur le>s than $.’>.00 accepted. 

TYPE ANY QUANTITY 

UX-20IA —Ani|>litler or detector . ... . . $0.30 

UX-226 —AC amplifier ..30 

UY-227 —AC am pi I tier or detector .’!.!! I3Q 

UX-I7IA— Power output amp. lor Ac ur DC operation. l * amp .30 

UX-I7I —Same eharai tel h(l«-< ;»s 171.\ mi tungsten filament, 4 amp. .30 

UX-240 —Designed fur Impedance and re-d-dam-e colliding . .40 

UX-120 — Power amp. used In last idage of audio freu .40 

UX~I99 —Detector and amp. tube, lung prongs .40 

UV*I99 Same rliuraiit ri<th< as l"X-190 only '.hurt prongs .40 

UV-199 —Sul. B;i>r. has .1 2»il.\ iLoe .40 

UX«ll2 — Power amplifier lube. 4 amp. .40 

UX-II2A — Power amp tube fur low < ur. emnump., V; amp .40 

UX-200A DetrcP.r lube lemm mended for w*-nk signals and good 

reception . 40 

UY-224 —AC sc i een grid am pi 1 fie** . .!*.*..!!!!!!’ ^40 

UX-245 —Power amplifier . “40 

UY-247 — Power pcnlode . kq 

W D -11 —Detector AI11P . .*60 

WD-12 —Detector Amp. 60 

UX-230 —Dry cell amp. and detector. 2 wits . ^60 

UX*23I —Dry cell amp.—last audio stage. 2 volts .60 

UX- 232 —Dry cell screen grid amp., 2 solte . .60 

UY-233 —Power Amplifier Pentode, 2 \olt* . .85 

UY-235 —Super control screen grid .. . 

UY-236 — Screen Grid Radio Fr«|. Amp . 85 

UY-237 —Detector Amplifier .. 

UY-238 —Power Amplifier Pentode .1! .85 

UY-551 —Variable Mu . 60 

—For l’°" rr am |ili tier, high \oltage .. |J0 

UX-222 —Screen grid radio frequency amp. |.|0 

UX-250 —Prnver amp. used In last stage of audio freq . 1.10 

Ballast lube to present tubes In >et from blowing out . . 1.10 

Special super-j-en-ltPe 200A detector tube . 60 

160 
.60 
.60 
.60 
.60 
.60 
.60 
.60 



TYPE V 

Tele\il>mi Tube 
14" -uim re 
cathode, der¬ 
ail si7,r 2~xd". 

$3.85 


Special super-sens!the Audio Freq. 2dl.\. 

Special super-?cn>hive Radio Freq. 2HIA.!!! 

Special 171 AC 4 amp. extra coaled ft I nine m—good for electric seU.. 

T-14 (201A High Mill high emission . 

Switch tul>e, 201A or 112 nr 171 double life . 

226- 227. 171 A, to convert bat. sets to AC, each. 

ari| l'l!fler of detector, same as 227 (but quick heater).. 
UY-Z24A— AC screen grid amplifier, same as 224 (bot quick heater).. 



l# , RECTIFIER AND CHARGER BULBS 

125 M1I. rectifying tube <B. H.) (Raytheon Type) . 

0/10 amp. trickle charger bulb (Tungar Type) . 

2 amp. old and new type charger bulbs (llo $4.00i (Tungar Type) . 

5 and 8 amp. charger hu|1» Dht $s.iW) (Tungar Type) . 

15 amp. charger bulbs (Tungar Type) . 

Rectifying Tube especially de-lgned for u-e with Freshman Master* "B’* 

brass lia.se, limlied quumiiy . 

fi5*«66~ rat,,wlt> Mfnury Vaj>or )la|f-\\W Rei-iifier (Heavy Duty) *.\ 

H „ ot MihoUe Mercury Vapor Full-Wave Red I tier as 1X388 . 

UX-Z8I— liot t.ithode Mercury Vapor llalf-\V a \e Rectifier . 

UX-871— ilut t'atlmde Mercury V.i|>or Rectifier .. . 

UX-280— Full-W||\c Rectifier for High KuiKdon.. 

U X-28I — Half-Wav e Bcdifier . 


TYPE X 

Television Tube 
I" square 
cathode, over¬ 
all sloe 1*4* 
x 34". $3.85. 

. 1.25 

.2.00 

. 2.00 

. 3.75 

. 7.50 

liminators UV 

.30 


^ PHOTO CELLS 

Plmtueleciric cell, "Potassium"* Type 0 . 

Photoelectric cell, ‘Vaeduni" Type A . 

Photoelectric cell, •'Caesium" Type R .!. 

TELEVISION TUBES 
Tcllon Reflectron Neon Television Tube, F' t'atlmde Square Type C. 

Tel I on Neon Television Tube, 14" t'atlmde Square Type V.!. *’* 

Tel ion Neon Tideddon Tube, 1" 1‘aihode Square Type X............. .. 


2.75 

1.40 

2.75 

1.50 

.40 

M0 


3.85 

7.90 

5.90 


3.85 

3.85 

3.85 


UX-182—Spartou Type.85 

UX-183—Sparton Tyi*» .... .85 

UY-484—Sparton Type _ .85 

UX-58S--Sparton Type .. . 2.10 
UY-686—Sjiarton Type 85 

UX-401—Kellogg Type ... 1.50 
UX- 403 Kel logg T>i>e .. 2.00 



ARCO TUBE COMPANY, 38--K) Park Place, Newark, N. J. 


POLYMET PRODUCTS 

The new 1932 Polymet Catalog gives com- 
j plete dimension data and electrical specifi- 
r J cations of the parts used by leading receiver 
manufacturers. You can purchase identical 


POLYMET MFG. CORP. 

834 E. 134th St., New York City 

Send mo your new and valuable catalog’ 
quality replacement parts. 

Name . 

Address . 

Citv . . State 

□ Jobber Q Dealer Q Service-Man 


I _„__ 

I parts from your local jobber, and give “guar- 
| anteed” service work—a sure way to in- 
| crease your business and your reputation. 

I MAIL COUPON FOR YOUR FREE COPY 


HOME RECORDING 

(Continued from p*ii/c TUtij 

The following del nil description will show why 
the holm* recordist will find It practically im¬ 
possible lo produce his own duplicates by tin* 
"process'* system. 

The Instantaneous record is dubbed onto a 
soft-wax disc, the surface of which is then 
t reu led—-usually, by dusting with very tine 
urn phi t «• to make its surface conductive. 

An electrical connection is then made to ibis 
graphite surface and the soft-wax immersed in 
an electroplntimr bath. After a certain time, 
during which the plating solution is kept in 
motion, with respect to the wax. and the cur¬ 
rent densities arc carefully controlled, there 
U deposited on the surface of the wax a layer 
of copper. 

Since the graphite layer upon which tills 
copper Is built is rrry thin . and very uniform 
in character, the copper "plate** which has now 
been formed will tit tighll.v into each of tin* 
minute grooves on the wax. 

In Fig. for example, the dark portion rep¬ 
resents the cross-sort ion of the grooves on a 
soft -wax and therefore tin* shaded portion rep¬ 
resents the cross-section of I he copper which 
has been plated onto the surface of the soft- 
wax. 

This copper layer when separated from the 
wax constitutes an exact copy of the original 
recording, except that It is "negative** in char¬ 
acter.—-that is. lien ring ridip'u where the origi¬ 
nal or positive record bore f/roore*. This lliiu 
layer of copper, only a few thousandths of an 
inch thick, is called a matrix, or sometimes a 
"master negative.” 

After lx*lng reinforced with a hacking of 
thicker metal, it may be used in the record- 
press to make j«st a few of the familiar black 
pressings or finished records. 

For the amateur who only wants a few copies, 
the product Ion of tills matrix will !>e as far 
as he need have his commercial studio go in 
the processing: but If several hundred copies 
are required, then it would Is* unwise to try 
to get along with this one matrix for there 
would he grave danger of losing the entire 
recording Im*cihisc of some accidentul damage 
to if. Therefore, an additional electroplating 
process must be resorted to in order to pro¬ 
vide enough stampers for use in making lin- 
islted records. 

Obtaining Multiple Stampers 

The first of these sD>ps is to electroplate 
the matrix or master nepatirc to obtain one 
or nmre master pouitirr records, sometimes 
known as "mother*’ r<-cords, which are In nil 
respects similar to the finished record, except 
that they are composed of metal tinstead of 
the familiar black compound♦ : these become 
tin* m-w soun-e from which an* derived, by 
electroplating, as ninny tnegative) stampers as 
may be required for use in producing the fin¬ 
ished or positive records. 

Iln* final step in the process «if producing 
a finished record is the pressing „f the black 
compound, or "record stock." using a stamper 
as a die. 

The record stock is heated on a steamtalde 
until it heroines quite soft, rolled into a plastic 
hall, and then placed on the stamper, which 
is heated by steam inside the press to much 
the same temperature as the steamtalde. The 
press is then closed and then the record ma¬ 
terial under hydraulic pressure of more than 
a ton per square inch, is pressed Into the 
minute sound-grooves of the stamper. Fold 
water is then turned into the dies, and after 
a short interval tin* press is opened and the 
record separated from the stamper. It is then 
ready for immediate use if desired. This op- 
eratinti is repeated as many times as required 
lo provide Jlu* desired number of copies. 

An Alternative Recording Method 

Hue method, whereby copies have been made 
fairly successfully, uses the home recordist's 

original natal ... as tin* wax master. 

the disc being treated the same us the wax 
by grnphitlug the surface and then electro¬ 
plating it to obtain a copper negative. The 
process from here on is the same as descrilied 
above. 

The only objection to fills method is the shal¬ 
low groove, for in making the original cut the 
i (’ontinned on pane 7.%.°.» 
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THE RADIO “TREASURE" FINDER 


(Continued from page 717) 


The Receiver 

The receiver is of conventional design, cm* 
ploying a screen-grid type ’.*»- R.F. amplifier, a 
type *50 detector, and u type 7*.'! pentode audio 
unipiilier. 'l'lie set is therefore very sensitive 
when used with u pair of headphones. The 
plate circuit of the screen-grid tube, us shown 
in the diagram of Fig. 1, comprises a tuned 
K.F. transformer of the plug-in tube base type, 
covering the 1U0--O0 meter band. lty proper 
tuning of the plate and grid circuits and by 
proper manipulation of the screen-grid potential 
by menus of the series resistor R.‘> the circuit 
may be brought into a high state of sensi¬ 
tivity or it may he made to oscillate. The 
arrangement of the parts of the receiver are 
dearly shown in the photographs. 



around some piece of metal of known location 
and carefully observing the effect of the signal 
in the headset. In this way you will become 
familiar with the apparatus and learn to in¬ 
terpret tlie meaning of the signal as regards 
tile local ion and size of the hidden object. 
Radio Service Men throughout the country will 
(iud that treasure tinders of this typo cun be 
built and sold for a large profit. 

In testing this ‘’treasure* Under, several pre¬ 
cautions should be taken. First, the test 
should be constructed out in the open with no 
metallic objects near it. The transmitter and 
receiver should then bt\ set up on two wooden 
chairs or boxes and tlie distance between them 
varied until the greatest sensitivity is secured. 
They should then be mounted on the carrying 
pole as illustrated in Fig. U. 

In giving the construction details we have 
stated that the length of this pole is six feet, 
'fills is the length that we have found to give 
best results, but it might change with slight 
variations in tube voltages, type of wood, etc. 

List of Parts 

The values of the parts necessary for the 
transmitter illustrated in Fig. 4 are as fol¬ 
lows: t\ .(MMcjo-mf. (variable); i’l, .OOoiWinf. 
(fixed i ; C2, .5-inf.; K, 1 megohm; lil, 15 
ohms. 

The parts necessary for the receiver illus¬ 
trated in Fig. 1 are as follows: Two Until- 
murium! .Obngroinf. midget variable condensers. 
4\ Cl : one J’olvmet .000-5 mf. tixed condenser. 
(7; one Polymct .0005 mf. iixed condenser. F**»; 
two I’otyiuct .5-mf. tixed condensers. C’4. C5; 
one ^-megohm resistor. K1 ; one re¬ 

sistor. R-: one O-inu.OOO-oliiu variable resistor. 
Ho ; one Air King plug-in type, 100-gun meters, 
K.F.T. : om* audio - frequency transformer, 
A F.T.; 1 switch, S\V. 


Fig. 3 

If t, lines of force in free space . A t B, 
the field when a metallic object is present. 

Roth transmitter and receiver units are built 
completely on shelves which me then mounted 
within the loop boxes oil angle supports. Rind¬ 
ing posts are included so that the batteries and 
loop can be quickly connected. It will be 
noticed that a center connection is made to 
the loop of the transmitter. A hole is drilled 
through the box for this connection. 

The knob of the tuning condenser of tlie 
transmitter and tlie on-off switch are placed 
on tin* outside of the box so as to be accessible 
to the operator. Once properly tuned the only 
thing that need be touched again is the “on- 
4iff"switch, 

The receiver Imx, however, lias projecting 
through it tile knobs of the two variable con¬ 
densers, the screen-grid variable resistor and 
the on-off switch. Two binding posts arc also 
mounted mi tlii-s box for the headphone con¬ 
nections. 

Ry following the dimensions given in Fig. - 
arid the various Hliistrations, and tin* values 
given in tin* list of parts, little difficulty should 
be experienced in building tin device and mak¬ 
ing it work. Tests should be made by walkiug 




It might l»o well to emphasize at this time 
that good results might not be secured at first 
trial. After building tlie treasure tinder, it 
would be well to cheek over the connections 
and the mechanical construction for errors. 
After this lias b<»oii done, proceed with an 
actual test 

Some men. upon reading a description of a 
device in a magazine, decide that it would be 
better with a different arrangement of appa¬ 
ratus. either electrically, mechanically or both. 
To such men. the author suggests that the 
treasure tinder be constructed us described, and 
if the results are not to their satisfaction, any 
and all devices may be 
tried- but not until the 
tinder lias hern built as 
shown. However, 1 be¬ 
lieve that when once 
constructed, there will 
ho no need for any 
changes. 


Fig. 1 

Bchnnatic circuit of the 
receiver. It in a three- 
lnhc receiver cmplotting 
a screen-grid /»*./’. am¬ 
plifier. three-element de¬ 
tector and u pentode 
output stage. A n excel* 
lent control of volume 
is secured hg verging 
resistor It'd. 






No. 550 


OSCILLATOR 


Licensed by A. T. & T. Co. 

;t to dea 
$30 list 


*18 Net to dealer 


SOI Net to dealer 
^ with output meter 

// not at your Jobbers we will ship 
direct when remittance accompanies 
order . 

A sturdy modulated instrument 
carefully made. Completely shielded 
with separate battery compartment. 
Furnished with 22^2-v. and 3-v. 
batteries and one ’30 tube. Direct 
reading broadcast hand (550-1500 
kc.) and intermediate band (120- 
185 kc.). Sharp 2d and 3d har¬ 
monics for 260 and 475 kc. Oper¬ 
ating instructions attached in case 
cover with shielded wire leads. 
Very compact. In leatherette case, 
6x11^2x5^2 in. Weighs but 8 
pounds. Built to high standards. 
Every serviceman should have the 
No. 550 oscillator to align r.f. gang 
condensers, locate detective r.f. 
transformers, adjust i.f. transform¬ 
ers, check oscillator stage and de¬ 
termine sensitivity of a receiver. A 
necessary instrument. Get yours 
today. Write for catalog of serv¬ 
icing instruments. 

i-—■—---—-* 

I Readrite Meter Works 
I 17 College Ave. 

• Bluffton, Ohio 

Please semi all information about 
I Head rite Oscillator and other service 
j instruments. 

I Name . 

| Address ... 

j City.. .. State. 

t _—_—- 

Readrite Meter Works 

Established 1904 

17 College Ave., Bluffton, Ohio 
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THE THEORY AND CONSTRUCTION OF ATTENUATORS 


mcnts described ihe "characteristic impedance" 
of the circuit when looking into both the source 
and hind ends of the line. 

In order therefore, to full!11 the cireuit re¬ 
quirements for image impedance, and chnrac- 
teristie impedance, the two must be equal, and 
upon com pie tion of tin design of the pads, this 
will readily be seen. 

Having discussed the various problems that 
must he considered from an impedance match¬ 
ing standpoint, our next problem is to analyze 
the manner in which pads function in the 
transmission circuit. 

It is the purpose of the writer to lead up 
to the actual design of the pads by the method 
of "approach." For. having lluvshed out tlm 
various problems associated with the circuit, 
the design of the pads is then reduced to tin* 
simple process of substitution Into the working 
formulae for the pad under consideration. 

Font inning now with an analysis on pads, 
it was slated in the first part of this paper, 
(May, 1 ti.TJ issue) that pads arc used to con- 
• rol the level of the energy entering tlu* load. 
We are principally interested then, in deter¬ 
mining the relative amount of current and volt¬ 
age appearing at the load, in Fig. s is shown 
an “IP'-type network working between a source 
impedance Zo and a load impedance Zo. Now. 
referring to Fig. l>, which is the equivalent 
‘•ireuit of Fig. 8, it can be seen that if wo 
wish to keep the current Hi and the Voltage V2 
at the load at certain fixed values, with a 
•m instant voltage VI impressed across the input 
icrniInals of the pad. the values of the resist¬ 
ances used in the pad would have certain pre¬ 
determined values In order to give the correct 
loss between the input and output terminals. 
I'he values of these resistances are determined 
by the impedances between which the pad Is 
working and the ratio of the current or voltage 
on the input side, to the current or voltage on 
rlie output side of the pad. 


((‘ontinurd from mwe 7-71 

Hot us return now to our own problem under 
consideration, that of designing a pad to give 
a 20-decibel loss. We have determined that 

1 

if the voltage is reduced to — of its original 

10 

value, or In tlie order of 10 to 1. the voltage 
ratio is lo, and expressed logarithmically this 
loss is 20 decibels. 

Suppose we wish to reduce the voltage only 
a small amount, or in the ratio of 1.12 to 1. 
We would then have only a t-decibel loss in the 
circuit, which is comparatively small. Now 
suppose* we wish to set up a large loss, in the 
order of 100 to t. We then would have a 40- 
decihel loss. Taking these three cases of 1-. 
20-, and 40-decibel losses, and impressing vari¬ 
ous values of voltage VI at the input termi¬ 
nals, let us see how the pads that we would 
have to design, would vary, in order to keep 
a constant voltage V2 at the output terminals 
of the pad. In Table nr<> given the values 
of resistances as us<>d in tin* series aud shunt 
arms of "1 retype pads, when working between 
2uo*. .'00-. and liOO-olmi impedances. 

Now, using the 20-deeihel loss as a reference 
level and referring to this table, it is seen 
that to obtain a 20-deeibel loss the series arm, 
Z1 is 82 ohms, and the shunt arm Z2 is 40.4- 
ohins. when working between two 200-ohm 
impedances. With these constants, the output 
1 

voltage would he — the value of the input 
10 

voltage. Or. if the input voltage is 1volts, 
the output voltage would lie .l.Vvolts, and the 
voltage would have been dropped 1volts. 

Now assume that the input voltage is .Ids 
volts and we still wish to maintain the output 
voltage Y2 at Jo-volts. The voltage ratio. Is 
.108 

or 1.12: or. a 1-decibel loss is obtained 


in the circuit. From Table ,‘l, for a 1-declbc! 
loss, the series arm Z1 is only fi.lio ohms, where¬ 
as, the shunt arm Z2 goes up to 1700 ohms. 

From the simple laws of current tlow, this 
can he understood; for to obtain only a 1- 
decibel loss, we do not wish to introduce a 
large amount of series resistance, as this would 
impede the current flow, which is what we 
wish to avoid. The voltage drop in this case 
i* only .Ids minus .1 o or .Ols-volts. There¬ 
fore, the series arm Zl must he very small, 
and is but ohms. Also, the shunt anil 

Z2 must be very large, so that very little 
current will be bypassed or shunted from the 
load, ami as can be seen, its value is large, 
being 1700 ohms. 

Now comparing the 20-deeibel loss to the 
1-deciliel loss, in order to obtain the same out¬ 
put voltage with different input voltages, the 
series arm Zl for a 1-decibel loss is only 5.tie 
ohms, and for a 20-decibel loss is S2 ohms. 
'Hie shunt arm Z2 for a 1-decibel hiss is 170u 
ohms, ami for a 20-deeibel loss is only 40.4 
ohms. Therefore, to obtain a fairly large loss, 
isiieli as 20 decibels), the series arm is quite 
large and the shunt arm comparatively small 
(compared to the load impedance,) In this 
case, the current will ho impeded by the large 
series arm, thereby dropping the voltage con¬ 
siderably. and at the same time shunting it 
from the load by the comparatively small shunt 
arm. thus creating the fairly large loss desired. 

For a small loss such ns a 1 decibel, the 
series arm is very small and the shunt arm 
very large as compared to the load impedance. 
In this case, very little voltage drop is en¬ 
countered in tin* series arm, and since the 
shunt arm is very large, very little current 
will he shunted from the load. Therefore, 
practically all of the original current will enter 
tlie bind, thereby obtaining the small loss 
desired. 

i ('on tin uni on iHtfte 7.*»4) 


Mr. Service Max 


YOUR REPUTATION 



FOII IMHMi SATISFACTOICY WOIIK 
IS YOI It CJIIEATEST ASSET 

Guard This Reputation! 


GOLD SEAL Radio Tubes, RCA Licensed, 
are built to standard specifications—are 
double tested at the factory. The second 
test, under the supervision of GOLD 
SEAL Sales Engineers, assures you of that 
EXTRA "BIT”—THAT SATISFIES. 

There’s a GOLD SEAL Radio Tube for 
every radio receiver—for any television 
receiver—for that public address system 


on which you are working. And, yes, 
there are photo electric cells ready. 

GOLD SEAL Sales Engineers have de¬ 
veloped a special "SELLING PLAN” for 
the Service Man. It’s yours—if you will 
mail the coupon. 

Mail Coupon TO DA Y ! 

GOLD SEAL MFG. COMPANY 
| 5 Central Ave., Hast Newark, N, J, I 

Please send me by return mail Speci¬ 
fications on GOLD SEAL Radio Tubes 
and your "Sales Plan" for Service Men, J 

I 

Name 
Address 
City 


PROTECT YOUR REPUTATION 

GIVE SERVICE THAT 
SATISFIES 


State 
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OPERATING NOTES 

(Continued from /enje 7.T’*> 


modi-l 00X. have given trouble owing to In¬ 
termittent or no reception. Although fli<* eotn- 
1 »l jiI nv has nil tin* symptoms of an open voin* 
roil. removing ami r«--iti»M“riiii^r one of both 
of I In* pentodes will prodiiep no eliek in tin? 
dynamic speaker. These rliassps have a live- 
terininal strip, illustrated in Fig, .T. located 
in the rear of behind the reproducer. 

1 hie to vibration or other causes, the screws 
holding the connecting link across lerniinals 
■4 and 5 become loosened, which opens tin* voiro- 
eoil circuit causing the above complaint. 

Another model, namely tin* Ox maunfacttired 
by tin* same* company, presents a number of 
diltieiilt ies. This receiver is a radio-phono 
combination, with remote timing. Tile remote 
control unit which is located in the front of 
the chassis U enclosed in a shield to service, 
which requires complete removal of the chassis, 
The most common troubles of the remote-control 
unit lie in 1 ho “off-on** switching mechanism, 
which is a relay composed of two coils, an 
armature and two contacts. The complaint 
will be that the set cannot be turned “on" 
or that it cannot be turned “off." 

Normally, when the “mf* lmtion is pressed, 
the armature of the relay snaps to tho right 
and engages two copper emit net*, thereby clos¬ 
ing the primary circuit. line to the heavy 
current drain of the receiver, especially when 

the phonograph has 1.. in opera I ion, the are 

(created by the engagement of the anna tun? 
and the contacts i soon corrodes or burns 
away the ends of one or both of the contacts. 
prerrntinff the set from hritttf sn'itehrd "on.'* 
ini other occasions, the are will cause the arma¬ 
ture to spot-weld to the eontaets. resulting In 
a condition where the reeeirer ennnot be 
siritehed *'off." 

In some eases, where the contacts have not 

1.. burnt away and are only corroded and 

blackened, it is possible to clean the contacts 
with some very tine sandpaper or a magneto 
tile; lmt in the majority of instances it will 
he necessary to replace tin* contacts. 

Whenever this remote-control unit is serv¬ 
iced because of tin* foregoing failure, it is wise 
to connect across the two contacts n one or 
two mf. condenser, capable of working continu¬ 
ously at about 150 volts A.i\. to absorb most 
of tin* arc when tin* switching takes place, thus 
avoiding future troubles. 

Another service call concerning this model 
set may be a request to increase the length 
of the remote-tiining-unit cable, where the 
owner desires the unit placed at some distance 
from tin* receiver. Tlie cables furnished for 
this extension work an* obtainable In different 
lengths and are similar to those already used 
except in one detail. Tin* terminals fanned 
out at one end of the extension cable watt not 
eurrrttfiond to the fanned terminals at the 
other end. In other words, right-side terminal 
No. 1, at one end. may be right side terminal 
No. 5. at the other. Every cable should be 
checked with some continuity device and 
marked before installation. 

The pilot light used in tin* remote tuning 
unit Is a miniature 2HV. bulb. When any of 
the buttons are pressed, tin* glow should <1 ini. 
due to the method of obtaining current for 
the bulb. However, slumld a <> V. bulb be 
substituted, then instead of tin* light dimming, 
it will brighten considerably, when any of tin* 
buttons are pressed. This results in much 
shorter lib*. 

The Kennedy 62 

Only one serious complaint has shown up In 
the Kennedy 02 combination long- and short¬ 
wave receiver. Wln*n tin* timing control of 
tin* broadcast receiver is rocked, or moved from 
one side to the other, or up and down, inter¬ 
mittent reception will result. The same defect 
that causes tills complaint is also the reason 
for an inoperative receiver. The tuning con¬ 
denser gang is mounted on rubber supports 
for obvious reasons. The lead soldered to the 
first stator section not being very flexible soon 
snaps off Its connecting Ing. because of the 
rocking of the gang, resulting in the two 
complaints. It will be necessary to remove 
the gang shield to remedy the cause of this 
trouble. To minimize tin* possibility of future 
reoccurrences, this lead may be removed aud 
one that is more flexible installed. 


Stromberg-Carlson 22 

(tin* of tin* new Stromberg-i‘arlson models, 
tile supeiiieterodytie 22. perplexed several Serv¬ 
ice Men. recently. 

The receiver wus inoperative, A thorough 
cheik revealed an entire lack of plate voltage 
at the second l.F. stage, with correspondingly 
lowered voltages on other tubes. The 1 mf. 
bypass condenser proved perfect. The olnn- 
tnetcr indicated a resistance of over 10.000 
ohms from tin* r»4- side of the last l.F. inter¬ 
mediate primary, to chassis; al the plate side 
of the same winding it showed a rending of 
only about limn olims. When the schematic 
was consulted and tlie circuit traced, it was 
found that the only possible source of trouble 
was in a shorted .Oooi-mf. mica condenser, 
coupling the plate of the second I.l*". tube to 
the secondary of the last 1 F. transformer or 
cal bode of the second detector. This proved 
to he the situation when the suspected unit 
was fcslcd. It is located at tin* hasc of the 
transformer within the shield, which is situ¬ 
ated directly above the phonograph jack: its 
electrical connection in tin* circuit is shown 
in the detail illustration. Fig. *1. 

The Bosch 31 

In tlie Iiosch *?1 superheterodyne, the closely- 
coupled last l.F. transformer has been caus¬ 
ing considerable annoyance. Here, as lias been 
found with the untuned II.F. coils in previous 
Spurt on models, the primary and secondary are 
Wound together to obtain a high degree of 
eonpling. The ..ndnry is wound with cot¬ 

ton-covered enamel wire, while tin* primary has 
only the enamel for insulation Itreak-down 
of the iii.'iitntion at some point terminates in 
a shorted unit, which must be replaced. This 
condition will be known by properly checking 
the unit with nil lends removed, but umy he 
deduced from a tack of plate voltage not at¬ 
tributable to any other cause. 

Fada Models 

Several errors have been made by Service 
Men when aligning Fada Models TV, 4X ami 4b 
superheterodynes. These have occurred due 
to the fact that the locnthms of the different 
trimmers have not been known. The l.F. in 
these models is 175 kc. The oscillator Irimtner 
should be adjusted at lion kc.. tin* gang com¬ 
pensators. at 1 ton kc. 'flic four l.F. tuning 
condensers in the 4S and 40 models are lo¬ 
cated in the rear of the chassis; but tin* oscil¬ 
lator trimmer is found between the pentode *47 
and the type *55 tubes within the main shield 
housing. In the 45 model, however, the trim¬ 
mers arc located as shown in the sketch. Fig. 5, 

Sparton, Majestic and Zenith 

Noisy reception on Sparton Model 5P1 re¬ 
ceivers has definitely been truced, in many iti- 
sfauces, to a faulty first A.F. transformer. 
This unit is situated under the chassis base¬ 
board with the first A.F. tube, which is in¬ 
verted. It is ls-st to replace the transforiner. 
ah hough a repair may be made by discarding 
tin* transformer and coupling the first A.F. 
tube to tlie detector by means of resistance 
eonpling. 

Many receivers, such as Majestic and Zenith, 
but especially Sparton models employing the 
band-selector, develop noisy tuning. As the 
condenser gang is minted and tuned from 
broadcast band to broadcast band, tin* noise 
is beard. Examination will not reveal short¬ 
ing plates. Cleaning all rotor friction contacts 
sometimes helps. However, the main reason 
for this trouble is due to tiny particles that 
peel from the plates and short to one another. 

To eliminate tills condition, all leads to tlie 
condenser sections should be disconnected and 
a high voltage applied to each section in turn. 
This voltage should be as high ns possible 
and may he obtained from the receiver itself. 
All tubes but the rectifier should be withdrawal 
to raise the voltage. With tlie voltage im¬ 
pressed on each section, the gang should 1m* ro¬ 
tated. Arcing at tlie shorted points will burn 
the particles ami effectuate an efficient repair. 



Order 5 
Centralab 
Replacement 
Volume Controls 
and get the new 
50c Edition of our 
Volume Control 
Guide FREE! 

This new Guide is just off 
the press ... It is yours 
with an order of only FIVE 
(5) Replacement Controls 
at new low dealers’ prices. 



| NOW! 

A Service Carton 
of 10 Centralab 
Fixed Resistors 

Your own choice of resist¬ 
ance values. Dealers list 
j price £3.00. 

$2 75 

net 

FREE: with every service 
carton we will include the 
NEW QUICK REFER¬ 
ENCE WALL CHART 
showing resistance combina¬ 
tions at a glance. 

Centralab 

CENTRAL RADlO>^LA80kA.TORlES 

930 E. Keefe Avenue 
Milwaukee, W f is. 
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Presented on these two pages are the new 
books of the RADIO-CRAFT LIBRARY — 
the most complete and autlientic set ot 
volumes treating individually, important 
divisions of radio. Each hook has been de¬ 
signed to give radio men the opportunity 
to specialize in one or more of the popular 
branches of the industry. The material 
contained in these books will increase your 


knowledge; you will find them a real help 
in your work and they will contribute to 
your money earning capacity. Read these 
hooks during your spare time at home. 

The authors of these books are well- 
known to everybody. Each one is an expert 
radio man: an authority on the subject — 
each is thoroughly familiar with the field 
which he represents. 


Book So. I 

RADIO SET ANALYZERS 
And How To Use Them 
With Full Instructions and Descriptions 
of Set Analyzers. Tube Checkers. 

Oscillators. Etc. 

By L. VAN DER MEL 
This iMok expin his thoroughly the oper¬ 
ation of set analyzer*, tube checker*, 
oscillator* and other testing equipment. 
For every radio man ltd* book is ex- 
I remely helpful. It nn'er* every phase 
of testing and gives you valuable short 
.in*; completely Illustrated with Photo- 
era]ill* and diagrams to farllitate the u*o 
of modern tester*. 

The foli.nving chapters briefly outline 
I hr .intent* INTKtMM’CTlON ; T11K AN¬ 
ALYZER: Fundamental*. Switch©*. A.<' 
and l> C. Voltmeter*, fallhrathm and 
I leslgn; TltOlltl.i; SHtmTINO WITH 
Till: \.\*.\LYZKK: F :*»*!«• at Ion or 

Trouble, Analyst* of Troubles, 

Various Analyzer,*, Fare and 
nner; CONi’Ll'SIOX. 


lines 

Malnteii 


of 


Book No. 2 

MODERN VACUUM TUBES 

And How They Work 

With Complete Technical Data on All 
Standard and Many Special Tubes 
By ROBERT HERT2BERG 

MODERN V.\CI CM TLHKS describe* 
the fundamental ele.tnvi theory which 1* 
the hast* of all vacuum tube oiieiatiou, 
and goes progressively from the -impicst 
two-element tubes right up to tho lat.-st 
Fientodes and thyratnm*. It I* written 
In clear. Imnle language and 1* devoid 
of the matheniatlr* which 1* usually so 
confusing Valuable reference chart* and 
charactertsil' nines of standard and 
special tubes are to be found, also dia¬ 
grams of socket* and pin connectlono. 

Mere a-x* onie of the chapters: The 
i:di.*nn Effect ami The Electron Theory: 
Electron Emitters and the Ionization Ef- 
fwl; The Three- Klrrtniile Tube; Viicinim 
Tube Characteristics; Four- and Klve- 
Klement Tube*; Light Sensitive Cells and 
I it her Special Tube*. 


Book No. 3 

THE SUPERHETERODYNE BOOK 

All About Superheterodyne* 

How They Work. How to Build and How 
to Service Them 
By CLYDE FITCH 

There l* m> mure fascinating a subject 
In Hie large array of radio circuits than 
th© famous superhetermlyn© circuit. 
Whether you tire u Sen lee Man ur cxperl- 
tnenier. first-hand knowledge about the 
must ruction of super bet crmlyne receivers 
l« very luniorlant. The hook on 8np«r- 
heterodynes give underlying principle* 
of their construction, right from the very 
first -ct made. 

The following Is a short 11 1 of con¬ 
tent*: lta«lc Principle* of the Superlu-tir- 
< lytic The U<eiMator: First Metector: 
Single lM.il Tuning Systems; Interme¬ 
diate Amplifier: Second Metector. Audio 
Amplifier ami iVmvr Supply; lAMiiincnlal 
Sip ^rliet emd>nc Receiver-. Servicing 
Superheterodyne*. 


Book No. A 

MODERN RADIO HOOK-UPS 
The Best Radio Circuits 
A Complete Compendium of the Most Im¬ 
portant Experimental and Custom- 
built Receivers 
By R. D. WASHBURNE 
ft l* fascinating tn the experimenter, 
or even lo the up-to-dat<» Service Man, 
to take a commercial set and m change 
it Into one using a famous hookup that 
l* not found in any manufactured set 
Many excellent cl nulls hnve never been 
commercialized, hut limited only to home- 
set builders. Thousand* of these popular 
«lnull* have been requested from time 
to lime, and In till* book wo have In¬ 
cluded over l".l) clrculi*. which Include the 
famous Peildyne. l*a*h-Rox A.C.-D.C. 
Set and others. 

The circuits cover the following; Broad, 
cast Receivers. All-Wave Receivers. Short- 
Wave Receivers, Converters and Adapters, 
Television Receivers Home Recording Ap¬ 
paratus, Automobile Receivers. Audio and 
Power Amplifiers, power Units and Mis. 
cellaneous Equipment. 

Book No. 5 

HOW TO BECOME A RADIO 
SERVICE MAN 

How To Get Started and How To Make 
Money in Radio Servicing 
By LOUIS MARTIN 

The ambition of many men In radio 
today 1* to bemme a first-grade Service 
Man. It I* nut a* difficult a* one might 
lieII©to, but It cannot be done hi a few 
hurt mmths. following very carefully the 
advice of Mr. Martin, who has dealt with 
he problems of thousand* of Scnlr© 
Men, this Imok deals very carefully with 
the essential stage* in the preparation 
for qualifying a* a Service Man 

Here are the chapter*; The Small Jn- 
depcud.n Service Man; Advanced Fom- 
imwriul A-|K*.t >; The Radio Set; Scml- 
Technhal < onslderation; : Advanced Service 
Mat Each chapter Is again subdivided 
i» bring out In mluuto detail ewry |>oint 
of importance. 


SETS 


Book No. 6 

BRINGING ELECTRIC 
UP TO DATE 

With Pentodes. Multi-Mus. Dynamic 
Speakers—Complete Information How to 
Modernize A.C.. O.C. and Battery Operated 
Receivers 

By CLIFFORD E. DENTON 

In this country there an- over ten nill- 
*»'”• electrically o|H-rate.| receiver* that 
could be modernized—by plarlng In them 
new type tube*, new speaker equipment 
and oilier modern improvements. This 
badness of improving old sets an go to 
Hie experimenters and Service Men If 
they will qul.kly jump into action 

Head In I his hook by Mr. Denton, how 
easily you can modernize any obsolete set, 
and with Hill© additional costs, 

Mere are the high light* of this hook 
Tube* \rnllahle for Replacement*: Elec¬ 
trifying Mattery Receivers: t'se of the 
New D and 9-Volt Julies; Operating Seis 
with Single t'onlml; Conversion of A C. 
Sets into M.r. and D.t* Into A.C ; Ke- 
I tig Output Tubes vrith Higher Output 
Tubes; l proving old sutlers; Loft in- 
White Amplifiers; Adapter* and Their 
Is*, 


Book No. 7 

RADIO KINKS AND WRINKLES 
For Service Men and Experimenters 
A Complete Compendium on the Latest 
Radio Short-Cuts and Money-Savers 
By C. W. PALMER 
It often become* luresmiry for expert 
inenters .tml Service Men to rail upon 
their memory for sunn* short rut or radio 
wrinkle that will *>lv© a problem quickly. 
In business, ' short cuts'' mean time ami 
money saved, ami lo the Sen he Man 
time saved” means money earned. 

This book ia a compilation of ini|>nrtaiit 
radio klnkji ami wrinkle* and discusses 
only *uch item* as are constantly used 
today. 

Here are some of the more Important 
chapters: liUr«*duellon: Servicing Short - 
tut*; Testing Equlnmei.t and Meiers; 
Vacuum Tube* and circuits; Volume- 
nriitr.il Methods; Amplltier* and Phono¬ 
graph Reproducers: Piiwer Supply Equip* 
ment; Foil* and Tuning Circuits; Short 
Wave*; l.oud speaker*: Toni* and Ac¬ 
cessories. 

Book No. 8 

RADIO QUESTIONS AND ANSWERS 
A Selection of the Most Important of 5.000 
Questions Submitted by tiadio Men During 
the Course of One Year 
By R. D. WASHBURNE 
There has been colic, led a wide variety 
of question* which have come Into our 
editorial attires during the past two years, 
and only tho>e who*© aiihWcr* would 
bene til the majority of men engaged In 
radio have been Incorporated In this amaz¬ 
ing question and answer hook. 

Th© tm«emk»u*ly long list of topic* 
better explain* the subjects which are 
I M ated. Mere are the llMo: 

JUdla Servicing; llcreiver Design; 
II..rite Recording; Television; Sound 
Equipment: Short Wav©-,; Antennas; 

Operating Notes; Test Equipment: Tube*: 

I Itra-Shoit-Waves: Folic© Radio; llepro- 
ducers: Superheterodine>; Automotive sets: 
F.iwer Fark*; Automatic and lleiru.ie Con¬ 
trol Device*; Aligning Procedure: That 
electricity: Adapter*; Measuring Appar¬ 
atus; lUnd-Selectors; Converter*: Fuhlie 
Aildrcs* Equipment; Midget Sets; Oscil¬ 
lators; Phonograph Pickups. 

Book No. 9 

AUTOMOBILE RADIO AND 
SERVICING 

A Complete Treatise on the Subject Cov¬ 
ering All Phases from Installing to 
Servicing and Maintenance 
BY LOUIS MARTIN 

Automobile radius are up and coming, 
and someone ha* to service them properly. 
Jt therefore behooves you to read this 
immensely Imimrtanl new hook on the 
art of Automobile Radio. The book 1* 
ronci*©. and full of illustrations, photo¬ 
graphs, diagrams and hookups. 

If ©i© are only a f©vv of some of the 
really interesting chapters: introduction; 
Automotive Radio Insinuations: Fomplete 
HcM-rlptions of Commercial Automotive 
Receiver*; Servicing Automotive Receiv¬ 
er:; Th© Ignition System; General Rer- 
rico Consideration*: Effect * of Tempera¬ 
ture on Power Supply; Conclusion. 
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This is perhaps the first real 
opportunity that you have ever 
had to build a radio library of 
books that are authentic, ri^ht- 
up-to-the-ininute and written so 
that they are easily digested and 
clearly understood. Mail coupon on 
the opposite page for your books. 

Book No. 10 

HOME RECORDING AND ALL 
ABOUT IT 

A Complete Treatise on Instantaneous Re* 
cordings, Microphones, Recorders, Amplifiers, 
Commercial Machines, Servicing, etc. 

By GEORGE J. SAL1BA 

If tluT»- fs mu* sul*j<M“t that is fa.**cinnt ing 
to rwry radio mail* It in that of Homo 
Recording. Of course, flits \olume F not 
all on recording, hut tin* information 

contained thuvln K imponant to (‘otnim-irfii] 
ra«ho mm, ■»nnlio 4ip*ntnr*f H miriiiHiN au<l 
others Interest<*i in tin- phaM* 4if mltn. 

Tho art 4 if r**n>rding and reproducing 
broadcast m*Ih thin* is becoming in on im¬ 
portant ov4*r\ <U\ ? 4 > radio mon, (\p«-rt- 

nnntirs and S*-rvfc«- Men, Flipping dance 
halls, audit minin'*. church'*:, restaurants and 
Immcs with public addr*^s and amplifier* 
brings many extra d<dlars mid oft* n an 
**\#4 Ih^it Hu onu* 

In this 1 m i4 ik an 1 found such topics a* 
Short Hist on- of the \ rt; Microphone*; 
Recording Amplifiers; Gutting Head*; T.vjhw 
4 »f Record*, (* 4 >mtii 4 nial Machines; \ddmg 
R«*oonlers to R4 ‘c*-i\4Ts; stud to Layouts; 
M4'chatiical Filters for Turn tables. 

BIG 

DISCOUNT 

OFFERED 

In order to make h pixdhle for everyone to buy 
these l>ooks, ilu* ttft> ( «<D ient-» price has been 
nude untform for all \ninnies n<u 4 un lm> lhe»e 
]HM>ks -teparuieh bill you should take advantage 
of our special ■ 

When Five (5) Books 
or More Are Ordered 
Deduct 20% 
from Your Remittance 

sniijih rill In th** minion below. md mall It t<i 
us together ullh viwir utnlttame tlinkj. clamps 
or money orders accented. 

All Books Uniform 


The books in the new RADIO* 

ru\i r unit tin ire «n 

strh-tly up-to-date, and 
written by men who 
know their subjects 
Tin* volume* are all 
uniform size, n i 9 
in*he<«. ami r-mtuln on 
nit average of %•) to l"t) 
iH im rations. Kaeh twok 
H 11Tinted on fine book 
paper, and uo 4*\|M>4]«e 
has been spared to make 
It an tmixtainlhn* value, 
for its editorial eonients 
as Well us from ihc 
him tianh al stand- 
JKiinL 
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RE-RANGING 

METERS 

(Continue*/ /rant pave 728) 

tlu* motor should road at that lino potential. 
Finally, open the short •circuiting switch and 
vary tho value of resistance K1 until the niptcy 
mills ri.2. tit might he well to repent this 
to olieek our work lit ease the line voltage 
varied during tin* calibration.^ 

The same procedure may ho used to calibrate 
a loU V. scale liuo-voltage meter, using the 
trails former to measure the low A.t\ calibrating 
potential. Connect tia in Fig. IB, placing a 
temiMirary short-eireiilting switch across the 
variable resist a nee K1 wliieh la-re is shown 
in series with the meter. From the two hind* 
ing posts connected to tho low-voltage winding 
id the transformer, run a pair of leads to 
some source of lo\v*voltuge A.t'.. such as the 
filament terminals of a radio iitbo socket. Torn 
oil the current and read the ir.ii volt meter 
tritli rcWWor /.*1 xhovterf. Next, divide this 
reading by 12.i> and then multiply by in. Fi¬ 
nally. open the short and vary the resistance 
K1 until the meter reads this computed value, 
llun a pair of leads in S4nne snurct* of low- 
vultage A.(\, such as the filament terminals of 
a radio tube socket. Turn on tlie ourrent ami 
read the l.*»o volt meter trith rr*i*tor II 1 
xhortvrt. Next. «llviib 1 this reading by FLO ami 
then multiply by 10. Finally, upon the short 
and vary tin* resistance III until the meter 
reads ibis computed value. 

Increasing the Range 

After tin* step-down arrangement In Fig. 1A 
is calibrated as des4*ril»cd t using either 
no*]lindi . it may he further calibrated for a 
still higher value. 

Add another binding post and between it 
and one of tin* high-voltage posts connect a 
resistor of about 20.niul to II.Vuiki ohms. This 
connection is shown dotted in Fig, 1A. A high- 
voltage fueler will he temporarily n-qiiired as 
a standard. 

With the enmldnatioti connected to simie high- 
voltagc soiim*, such as the unrectilied A.»\ 
from a power pack, and the standard meter 
connected into the circuit, vary this new n*- 
sistnnee i U2 > until the 8-volt meter reads 

... of that of the standard. 

For example. If the standard reads 220. the 
other should In* made to read 2.2 volts hy vary¬ 
ing tin* value of resistor U2. On account of 
the high voltage, axe extreme rantion in this 
test: shut off tin* main supply when varying 
the value of resistor K2. which should In* cap¬ 
able «»f dissipating about 10 14> lj walls, ill 
will he necessary to increase tlu> length of the 
box to a4-4-«iiiKHlatc ibis 4-xtra resistance. Do 
not try to stuff it into the 8*inch box. as ibis 
will result in poor insolation and radiation, i 
With the almv4* calibration tin* N-vnlt meter 
will read St>0 volts. 


HOME RECORDING 

{I'ontiniia! from payc 748) 

groove was compressed into the metal, no ma¬ 
terial b4*jng n-niovi-d. As a result, tin* groove 
is only about .un 12-in. deep, as compared to 
tin* .oo:*,-in. deep groove that is cut into wax. 
Difficulty therefore might be experienced in 
playing back with a steel mwlle if the pieknp 
and tu rut abb- are not level. This proeess is 
not ro4-4umiiend4*il If many high-quality 4-4»pios 
are desired. 

In conclusion, it might be stated lhar the 
amateur ninsi md export t*io much from tin* 
“procosaeir* records if his 44\vn original is iu»t 
rc ,-/1 good; whih* in “dubldiig” wen good rec¬ 
ords there i*s. as has been previously stilted, it 
hiss iii efficiency which cannot he avoided; 
and if the 40‘iginal was only fair, tie* new 
iwird might he 4put4* poor. The orijinot iv»-- 
onl must hr rrrtt (joint if the copes ore to hr 
(Hunt. Otherwise, money spent will he wasted — 
unless tlu* copies are desired for si-nttnieiiial 
reasons. As has h«*on repent«slly stilted. the 
making of very good records is not at Jill diffi¬ 
cult if only can* and path-ime in <-4mjiinction 
with g«i4><I apparatns are used. 

Inquiries 4*oficc)-fijiig Iusiatitnneoiis Kecnrd- 
ing are invited. Address tln-se |4i the IIonto 
Iteconllng Department <>f ISaiuoFuakt ; 4*nc1os- 
ing a stamped, reluni-addnssod envelope. 


This Elaborate 

EXPERIMENTAL 

EQUIPMENT 

GIVEN 

TOALLSt u dent S 

AT NO EXTRA COST 


Size of Cabinet: Height, 22} V', Length, 
Weight 25 lb*. 

Wc give to every student without additional 
charge his chemical equipment, including 
fifty pieces of regular standard lalioratory 
apparatus and supplies and forty-two dif¬ 
ferent chemicals and reagents. 

Opportunities in Chemistry 

Chemistry offers those 
who are ambitious and 

willing to apply them 
selves conscientiously, 
the greatest opportuni¬ 
ties of any vocation 

today. Industrial firms 
cf all kinds pay tempt¬ 
ing salaries to get the 
right men. Opportunities 
al»onnd on every hand. 

You can study Chem¬ 
istry under the well- 
known instructor, T. 
Dr. T. O’Conor OVonor Sloane, A.IL. 

Sloane A.M., Ph.l)„ LL.I). 

You Can Learn at Home 

Our home study course, written hy Dr. 
Sloane himself, is practical, logical and 
remarkably simple. It is illustrated hy so 
many ex|teriments that are performed right 
from the start that anyone can thoroughly 

irmlerstaiid every lesson. Dr, Sloane will, 
in addition, give von any individual help 
you may nec4l in your studies. 

Easy Monthly Payments 

The tuition is very low. ami includes your 
lalniratory outfit—there are no extras to buy 
with our course. You can pay in small 
monthly amounts, and we show you how to 
earn the cost of the whole course as von g4> 
along. 

CHEMICAL INSTITUTE OF 
NEW YORK, Inc. 

HOME EXTENSION DIVISION 
19 Park Place New York. N. Y. 

Mail the Coupon NOW l 

CHEMICAL INSTITUTE OF NEW YORK. 

Home Extension Division 

19 Park Ptaee, New York, N. Y, 

Pleas* vend me at onre. without anv oblljratlon 
on my par), your Free Hook "Opnortunliies for 
rtirnil<is.*’ nod fuTl partkulari about the Kxperl- 
mental ftiuipnirnt given to etery student. Also 
Please tell me about the latent reduction in tuition 
prke and your easy plan of payment. 

NAME . 

ADDRESS . 

riTT . STATE. 

R.<\-632 
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New Edition Containing 100 Pages 


A-C RADIO! 


We're Glad to send a set lo your 
home to examine and use as 
your own for 1(1 days—to show 
you that here Is. the most up-io- 
date and eoliinlete work on Klee- 
trlcity ever published. Written 
by CROCKER of Columbia f 
—MILLIKAN of Calif. "Titli.” 
—HARRISON of General Klec- 
trle and 26 other noted Elcc- 
trleal Engineers. Starts off with 
e!crncntar>' Klertrlelty in simple, 
non-tethnical language for the 
he gI nner and in< ludes etery 
Engineering branch for use of 
expert* on the Job. 


8 


FLEXIBLE 

MAROON 

VOLUMES 


•i dim pugf.s. :i2oo 
illusl rations. deluxe 
Gold stamped binding, 
link’s In fitell book. 
General Index in Vol. 
8. Covers every sub¬ 
ject in Klccirlcity— 
Light. Power. Trans¬ 
mission. Generators. 
Motors. Switchboards, 
Radio, Telephone. 
House Wiring. Rail¬ 
ways. etc. 


Complete Electrical 


Reading Course 



Electricity. the hlggest industry in the world, continues 
to crow tlie most rapidly. And it offers better jobs. 
blGRer salaries anti a brighter fmure than any oilier 
Held. Every dollar, every hour invested in learning Elec¬ 
tricity will came back to you a thousand-fold. Leum In 
Spare time with these hooks at 
one-fifth the cost of trade 
courses. Outlne for organized 
study, quiz-questions and 
year’s free consulting member¬ 
ship in the American Techni¬ 
cal Society included without 
extra coat, if you mall coupon 
immediately. 


LOOK IT UP! 

Thousands of these 
sets are used as REF¬ 
ERENCE hooks by 
men employed in 
electrical. building 
construction and al¬ 
lied lines. The JIFFY 
INDEX puts the 
answers to 20,000 
questions right at 
your linger tips. 


AMERICAN TECHNICAL 
SOCIETY 

Dept. EA-26 

Drexel Ave. & 58th St., Chieafle 


ATTENUATORS 

(Continual from pit [tv 7oOi 

Nn\V if Hip input volt ago is 1*' volts and 
wo want to maintain the output voltage 

ir. 

at .15-volt*. the voltage ratio is — or 100, ami 

.15 

the decibel loss is 40. This means we neetl 
to set up a very large loss, for the voltage is 
to he dropped from 15 volts to .15-volts, a 
decrease of 1 4.No Volts. To do this, we should 
need a very largo series resistance and a very 
small shunt resist a nee. so that praetieally all 
of the rurrent will he prevented from totter¬ 
ing the load by < 1 » the large series arm. and 
(•-> (ho very small shunt arm. Inferring to 
Table 5. it ran lie seen that to cause a 40- 
derilM’l loss, the series arm /I is 00 olitus and 
I he shunt arm 7:1 is hut :i! ohms, which exactly 
follows the reasoning ns given above, 

i'oinparing this 4o decibel loss to the -0 
decibel loss, the series arms for the -<». and 
4t>-deeilu»l losses are N- ohms ami 00 ohms re- 
speelively. ami the shunt arms 40.4 and - ohms 
respeetively. The values for the series arms 
are siieh that a large series voltage drop is 
eneountered in them, being greater in tile 40 
deeihel ease, as would he expected. The shunt 
arms are quite different. 

iu the HU-docihvl loss, the shunt arm is pnu- 
1 

tieallv — of the value of the load impedance, 

so that only a com para lively large bypass effect 
of current from the load is obtained : whereas. 

1 

in the 40-deeibel loss, the shunt arm is only 

50 

of the value of the loud impedance, thereby 
shunting practically all of the current from 
the haul. For a very large loss then, the series 
arms are very large and I lie shunt arms very 
small in comparison to the load impedance. 
I5y inspecting Table it will he seen that the 
various values of the series and shunt arms 
necessary to give certain losses follow the sim¬ 
ple laws of current How ; in that large-deeihel 
losses require large series arms anti small shunt 
arms in comparison to the value of the load 
impedance, and that small decibel losses require 
small series arms and large shunt arms iu com¬ 
parison to the loml impedance. 


AMERICAN TECHNICAL SOCIETY 

Dept. EA-26 Drexel Ave. & 58th St-. Chicago 

Please send for 10 days' free trial M-vohnne set of Kiertrlral 
KngineerlnR just off the press. subject to return if I wish 
t,>. <1 pay the few rents express charges on receipt of 
hook*, yon pay express if returned.) If I deride to keep 
them. I will nay $2.00 arter 10 days trial, then $3.00 a 
month until 134.80. snestal advertising prlre. Is Paid, 
after whh h hooks become my property. Year's Consulting 
Membership to be included free. 

Name . 


Employed by. 

Employer's Address 


LISTENERS OFFICIAL 
RADIO LOG 


World Short Wave Stations — Police — 
Aeronautical—Relay and Telephone Sta¬ 
tions also Aeroplane and Amateur Bands 
—Cross Tabulated by Call, Frequency, 
Location and 


Time of Broad¬ 
cast. 

An accurate up-to-date 
32-page call book. Con¬ 
tains all broadeasting sta¬ 
tions from 15 to 550 
meters with world - wide 
and United States time 
maps. Special illustrated 
short-wave features—con¬ 
tains Just the Information 
your customers demand— 
good for advertising or 
resale. 

Jobbers, Dealers, Mfrs.. 
Service Men—write today 
on letterhead for sample 
and quantity prices. 
Others send 25e. 

ALL AMERICAN 
SERVICE 

5707 N. Clark St. 

CHICAGO, ILL. 





STATEMENT OF THE OWNERSHIP. MANAGE¬ 
MENT. CIRCULATION. ETC.. REQUIREO BY THE 
ACT OF CONGRESS OF AUGUST 24. 1912. 

Of Radio-Craft, published monthly at Mt. Morris. III., 
for Anri I I. 1932. 

Slate of New York 
County of New York 


ss. 

lteforc me. a Notary Public In and for the State and 
county aforesaid, personally appeared Irving S. Man- 
heimer. who. having been dub' sworn according to law. 
cb-jK>8es and says that he is the business manager of 
Radio-Craft and that the following is, tn the best 
of hU knowledge and belief, a true statement of the 
ownership, management, etc., of the aforesaid publica¬ 
tion for lliu date shown in the above i apt loti, required 
hy the Act of August 24. 1912. embodied In section 411. 
Postal Laws and Regulations, to wit: 

1. That the names and addresses of the publisher, 
editor, managing editor, and business manager are: 
Ihildisher. Techni-Craft Publishing Corp-. 404 North 

Wesley Ate Mt. MnrrK III. 

Editor. Hugo Gernsliaek. 08 Park Plane. New York Pity. 
Managing Editor. H. D. Washbume. 98 Park Place. 

Nett York Pity. 

Kindness Manager. Irving S. ManliClmcr. 98 Park Place. 

New York Pity. 

2. That the owners are: 

Trelinl-Praft Publishing t’orp,, 401 No. Wesley Avenue. 

Mt. Morris, ill. 

Hugo Oern*hark. 98 Park Plane. New York City. 

Sidney Gernshack. 98 Park Plane. New York Pity. 

U. Maiihelmer. 98 Park Place. Netv York Pity. 

3. That the known bondholders, mortgagees, and other 

security holder* owning or holding 1 percent nr more 
tif total amount of bonds, mortgages, or other securities 
are: Notie. 

4. That the two paragraphs next above. Riving the 

names of the owners, stockholders, and security hold¬ 

er-. If any, contain not only the list of stockholders 
and security holders as they apin-ar upon the books of 
the company lint also. In eases where the stockholder 
nr security liohler appears upon the books of the com¬ 
pany as trustee or In any other fiduciary relation, the 
name of t lie person or corporation for wltutn such 

trustee Is acting. Is Riven; also that the said two para¬ 
graphs contain statements embracing affiants mil 
knowledge and belief as to the circumstances and con¬ 

ditions under which stockholders and security holders 
who do not appear upon the books of the company as 
trustees, hold stock and securities In a capacity other 
than that of a bona fide owner: and this affiant ha- no 
reason to belleic that any other person, association, 
or (oriMiration has any Interest direct or Indirect In the 
said stock, bonds, or other seruriiles than as so stated 
by him. 

TRYING S. MaNTIKIMKR 

Sworn to and subscribed before me Mils 314 day of 
March. 1932. 

MAURICE COYNE. Notary Public. 

(KHALI 

(My commission expires March 30. 1934.) 
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you'll find it in 



Over 450 Illustrations 
96 Pages—9x12 inches 


M R. Hl’CO GF.RNSBACK's latest magazine con¬ 
tains the moM important and recent develop¬ 
ments in Science, Mechanics. Radio, Television, 
Aviation and Chemistry. For everyone, regardless 
of affe. EVERYDAY SCIENCE AND MECHANICS 
will he found to lie useful and instructive. Thoroughly 
illustrated with scientific events from all parts of the 
world, ami helpful to thousands of high school, uni¬ 
versity students and iiiMructurs who wish to advance 
their scientific knowledge. 

Many excellent pastes for the home workshop man 
who finds pleasure in building things; experiments 
in electricity, chemist ry and formulas of all kinds. 

Just to Mention a Few Departments 
LATEST INVENTIONS 
AERO-MECHANICS 
SHOP KINKS 
TELEVISION 
EXPERIMENTS 
FORMULAS 
CHEMISTRY 

WOOD AND METAL CRAFTS 
RADIO KINKS 

AND OTHERS 


Special Offer! 

8 Months for $1.00 

ON ALL NEWSSTANDS 
Mail Coupon Now! 


EVERYDAY SCIENCE AND MECHANICS 
100 Park Place. New York. N. Y. RC-4 

I enclose herewith One Dollar for which von are 
to enter my subscription to EVERYDAY SCIENCE 
AND MECHANICS for tbe next Eight Months. 
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THE PENTODE SET 

(t'oitf/n ucd from pane 750) 

bases are fastened on a strip of brass 1%-in 
wide hv ^ - in 1* in if. This is lw?i t so as to li I 

underneath tin* chassis Is twooii I he front ami 
tin* roar walls, ami is pur into place after tin* 
wiring is partially completed. 

Wiring is sinned with tin- lilnineut clreuit. 
All lna to is art* in series. Resistin' (55 i ami 
dial light (5(5 1 an* also in series in this rip-nit. 
Next, tin* grid fin-nits an* wired. ran* ln-lng 
taken to wire correctly to tin- raps of the 
pentodes, as indicated on the diagram. Srivm- 
grid connections are made at the termi¬ 

nals of the sockets. The rathode grids of the 
four pentodes are ronnerted dlreetly to the 
eathodes within tile tubes, eliminating an extra 
external unmeet ion oil earli tube. The rest ol 
the wiring is performed in the following order: 
Hale circuits: i-athodes: volume rontrol; by¬ 
pass condensers; primary of antenna coupler : 
and secondary winding of transformer (57> 
to socket (5K I . 

The sectional rotary switch is wired in next. 
Letters ( A, It, 0, ete. I, marking c-ontaets on 
the diagram, do not appear oil the switch, bin 
the constructor may pencil them in himself, 
if lie requires this help. The choke ( 40 1 and 
the electrolytic condenser sections (50, 41, and 
4l! » are wired in. thus completing the wiring. 

In testing the set. tile wiring is tirst checked 
over carefully, then the primary of the output 
transformer on the dynamic speaker is nm- 
Ucctul to posts (52i and t* 55 i• The wires 
from points t* and )► on the rotary switch 
are connected to the 2500-obm field oil the 
speaker. Aerial and ground wires are con¬ 
nected and tubes are inserted in their respec¬ 
tive sockets, placing shields over tubes (5). 
tig), and (21 i. The 110-volt plug is placed 
in t lie liue voltage regulator and this, in turn. 
Is plugged into a 110-volt source. If ttie set 
is tested on 1M‘. tirst. it may be necessary to 
reverse the ping to obtain correct polarity, be¬ 
fore the set will play. 

If any difficulty is experienced in controlling 
K.I-\ oscillations, try substituting loop- or 
oOOO-ohm resistors at Oil and (15i f in place 
nf the Doo ohm values specified. In extreme 
cases, it may also be necessary to insert .*000- 
ohtu flexible resistors between tin* stators of 
condenser sections (4i and till and the sci-ceii- 
grid clips going to 1 lie caps of tube to) and 
til!) respectively. If tile plate voltages arc 
too high when set Is usi-d on A.i’.. they may 
be reduced hy Inserting a resistor lietween the 
center-tail of the high-voltage winding of 017 i 
and ground. Thus, with a current of 2S ma. 
flowing, a lonn-idini resistance will reduce the 
voltage 2X volts. 

Parts List 

t hie Fa rdwell type 517V (shielded) triple va¬ 
riable condenser. .uou:;r*-mf., (4. 11. 1 7» ; 
Two Aci-ovox type 4(51-51 triple section metal 
ease condensers, .t-inf., (7. 14 l ; 

<Mie Aerovox type !!(io bypass condensers, .5-mf., 

11K | ; 

one Aerovox type K25-25 electrolytic condenser, 
25 mf., (50) ; 

One Aerovox type K5-24X triple-seetion (fiec- 
t roly tic condenser, in can 2*& in. bigli hy 
5-in, din. t-S mf.—5P) (4 inf.—41) (2 mf. — 
42) ; 

One Aerovox type 14(50 mica condenser, .001- 
mf„ (22) ; 

one Aerovox type 14*5o mica condenser, .ol- 

nif., (20) ; 

One Aerovox type 4(51-21 double section <*on- 
denser, ( 10 —55A ) ; 

One Conoid (sliiehledi Antenna Coupler, (5): 
Two Conoid (shielded K.F. coilsi. (in, |di ; 
Two I.K.C. (Durham) type M.F. 4, metallized 
resistors, 50,000 ohm, (20. 24) ; 

Two I K.C. tl nil-hum i type M.F. 4, metallized 
resistors, 75,oho ohms. (it. 15) ; 

♦hie I.K.C. (Durhami type >I.F.4 metallized re 
-dstor. 10.000 ohm. (25i; 

Two I.K.C. (lnirhano type M.F.4 metallized re¬ 
sistors. 5o.iM)o ohm, <25, 27 1 : 

(Hie Standard ina/.da dial light. 52 volt. 
amp. ( 5(5 1 ; 

one Fleet rad type 2C-5O0 flexible resistor, 
( 51 r ; 

one Flectrad type It I-202 volume-control po¬ 
tentiometer, (Si, with switch. ( 44 i : 

Two Flectrad type 2(5-500 flexible resistors, (b. 

IS) : 





£CODE ATHOME 


Radio and Telegraphy 


\ with Automatic 

5 OMNIGRAPH 


Ha« Helped Thousands _ _ 

To Better Position* NOW On Land. Ships, and Air—Your Career 

t\ S. Go\t. Drills.. Future is Secure. Know Code. The Automatic 
Cul|pg<*«. Sclent tits, ami < Imnlgraph lem-hes you easily and qubkly. Leant 
Schools use It by Listening. Model* $1.V$4d. Catalog Free. 

THE OMNIGRAPH MFG. CO., 810 E. 39th St., C-R, Brooklyn. N. Y. 


Write or wire for 
our complete 
descriptive catalogue . 

CONCOURSE 

ELECTRIC COMPANY 

389-409 Wale* A»e„ N. Y. C. 


CONCOURSE 

(DRY) 


Electrolytic Condensers 


Save Time and Profit 
for Service Men 


Considerably smaller and lighter 
than wax paper condensers, yet 
same mfd. equivalent. Working 
voltage 450, peak voltage 600. 
20% more capacity than rated; 
very low power factor. An es¬ 
tablished condenser with a solid 
reputation for performance. 
Replaces cumbersome paper 
blocks in a jiffy. Easier servic¬ 
ing; more profit for you; 
customer satisfaction assured. 
Types for every specification. 
Get the complete story at once 
. . . there’s money in these 
Condensers for YOU! 


cim* Fled rad type C-5 Truvolt fixed resistor. 

(551 : 

Five live-prong wafer-t.vpo sockets, (5, 12, 21. 

2$, 2Pi : 

Out* f'uir-pmng wafer-type socket, <5Si; 

Four binding posts, tl, 2 1 , (52. 55i : 
dm* TriMest power t rnnstforiinT, secondary e*«n- 
|rr-tap]H*d, with 5-volt lihnm*ut for * s u nil.. . 
(57 ► : 

(IIK> Trutest .‘50-henry (200 ohliu choke ( 4u» ; 
(Mu* lb-st tyjM* 5N S52 sectional rotary switch. 

eqiii va lent to 5-pole, doillde-t It row. (45*: 

(in*- (“row** moving light full vision dial. (5dAi : 
(im» No. K5 gauge sheet-iron chassis. 10-iu. long 

b.v 7Vs-in. deep: 

Three >liields for 1 uIm*s, (5), (12i, (21) : 

Two A ret urns 15l)A, K.F. pentode tubes. »5. 

12i : 

One A ret unis 15(1 A. sereen-grid lube, (21 i : 

Two A ret unis 150A. K.F. pentode t iiIm*s. <5. 
One dynamic reproducer equipped with 7 mm- 
oliui ra]i]»x.i impedance oiitput-traiisfonuer, 
2500-ulnn field, (5.41 ; 

()ne t’iurostut 50-watt type automatic line volt¬ 
age regulator, (45) ; 

Note: Numbers in parentheses refer lo corre¬ 
sponding numbers marking parts on diagrams. 


SET TESTER 

it 'out in uni from pu*/r 720i 


I 



The rheape-t ami (lie In-i antenna for any is The 
improved Dutdllrv Light Socket Aerial. Plum in any 
N.H-ket or outlet. Meal with prc'em-duy radio sel*. 
4 onsumes no current. No long lead* or uinlghtly wire*, 
t l 111zes wiring and transmission line for long-di>lance, 
signals. $1.00 complete. 




DUBILIER 

Condenser Corporation 


4377 Bronx Blvd 


New York 


filament emission aiul other faetors. are readily 
reflected in the readings obtained. 

Tim eoudiiloiis essential f« »r the generation 
of oscillations with a vncnuiu tube are tlint 
tin* lube in* capable of amplifying in a circuit 
having inductance, eapaeit.v ami resistance, 
with fecd-haek from the i>hit*» t«► tin* grill cir¬ 
cuit, tin* feed-back influenced by the intcr- 
clectrode eapaelty of the tube. 

A comparison of tubes with an average 
standard of oscillation test readings nfiords a 
m< t linil of tub<* mati-hing which cannot lie 
excelled for the practical Service Man. The 
tubes iis4*il in the tuni* 4 l stages of a radio 
receiver should hi* of normal characteristics, 
ami all such tubes should In* matched as closely 
as possihh* with the oscillation test. 

All i*f tin* 1 Hagnoniefcr circuits are amply 
protected against the hazards usually experi¬ 
enced when testing short circuiicd elements. 


unTversa^^ode^^T* 

Startling f 2-BUTTON $i A 00 

NEW * MICROPHONE |(J 



Advimid 1932 superiority at to- 
da\ * nhk Oottom |iri<e*. Sami? 
high simdaeb «amc exi-bnlTe 
feaiare*. Pun- gold run 
ta<(<. Durahnotn dla- 
idiragm. I* e\r«*i*M*>nall> 
rliggcd. Mn*li I \ *ct-5 a 
neu high >l iminrd for 
i|tidlu it i price that 
<li>fle* r impel ition 
For ».ile la *lral* r* 
eirn where New 

CaUtogue wl()i dia¬ 
grams now ready 

(J niversal 

Microphone Co.. Ltd 
424 Warren Lane 
Inglewood. Calif.. 
USA 
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A SUPERHETERODYNE 


Greater Volume and Distance 

Easily Installed -- New Remote [Control System 

MOST LIBERAL DISCOUNTS MAKE THIS 
AUTOMOBILE RADIO THE LOWEST PRICED 
EVER OFFERED TO THE TRADE. 


$ 


57 


.50 

List Price 


Six Tube Super 


The KARADIO, a superb new superheterodyne, is by far, different in every respect 
to others. If* unusual volume and distant.getting qualities are preeminent. Only 
10 feet of aerial wire required. Compact and easily installed—chassis cadmium 
plated. New system of remote control makes tuning easier and more selective. 

The KARADIO Superheterodyne Automobile Radio employs six tubes (3-36's; 1-37; 
2-38's) and measures 9'/2 x 6 I /4 x 7 inches. Shipping weight is 20 lbs. The complete 
set includes PERRY RCA licensed tubes, remote control unit, super-dynamic speaker, 
suppressors, by-pass condensers, battery cables and steel battery container. 
Representatives everywhere can make big money this season selling the KARADIO. 
No matter what others may offer, you can be sure the KARADIO will outperform in 
every respect. Full details of complete selling rights and discounts will be sent 
immediately to servicemen, dealers and distributors. Write on your letterhead or 
send us your business card. 



KNO A 


CONTROL 


FLEX 

CABLE 


The Remote Control Unit show! 
clearly the dial, and how easy 
and accurate it is to tune. 
Illuminated dial makes station 
figures visible. 


EXCLUSIVE TERRITORY NOW BEING ALLOTTED 
DEALERS, SERVICE MEN AND DISTRIBUTORS 


wire PERRY PRODUCTS, INCORPORATED 

(Legion Radio Mfg. Co., Direct Mail Division) 

ISO West 22nd Street New York, N. Y. 

MODERNIZING THE JEWELL 199 ANALYZER 


third switch blade, and tlie left one with the 
fourth blade. The switch blades are Nos. 7 
and 4 from the bottom, the edge towards you. 
See Fig. 1 for details. lie sure that there 
is no elianee of the blades touching the upper 
contacts until connection with lower contacts 
lias been broken. When the new contacts are 
in place, and when yon are sure that they are 
O.K., tighten the screws holding the switeli in 
place. The new contacts arc connected to the 
meter ns shown in Fit:. 1, 

For norma) operation of the meter, leave 
the switch up. To reverse the meter for S,U. 
t screen-grid i readings on the 7b volt **C*’ bias 
scale or reverse the 1J.C, filament, push the 
butt on down. 

Multipliers 

To make room for the two new switch mul¬ 
tipliers Ml, Ml! and M<! are moved to different 
positions. Remove the screw holding MI to 
the pane). Uft Ml up about an inch from 
the panel, ami bend the wires, making it par¬ 
allel to the panel. As the connect|ng wires 
are not strong enough to hold it in place, ad¬ 
ditional support Is provided by a piece of bus 
bar. one end of which is fastened under the 
screw holding the socket in place. Itciid this 
so that its end goes through the lnde in the 
multiplier. This will hold it in position ; a 
little sealing wax on the wire will hold the 
spool in place. 

Remove the screw holding M2 to the panel 
ami unsolder the connecting wires. One of 
these wires goes to the upper spring of the 
grid-test switch. This wire is replaced with 
n piece of bus bar extending straight up for 
1% ins,, then bent at a right angle towards 
you for about mi inch. Solder one contact 
•of M2 to this bus bar. The other contact on 
M2 is connected to the positive post of the 
4.5-volt test battery. The bus bar supports 
M2 in n vertical position between the two 
.meters and just above the socket. 


(Continucd from puyc 7.1.7) 

Ml is treated in the same manner as Ml. 
tlie supporting wire going under the head of 
the screw holding the adjoining multiplier. As 
the holding screw of this multiplier will be too 
short, it should be replaced by one of the 
screws formerly used to hold one id the other 
multipliers. A piece of tape wound around 
Ml and over n» the bottom of the I>A\ meter 
will hold it in place. 

Connect the new switches in* the positions 
indicated in Fig. 2, These switches should be 
of such type that when released they will auto¬ 
matically return to normal position, that is, 
with tlu* blade am) one conflict closed. Toggle 
or midget jack switches may Ik* used, but as 
they do not operate automatically, special (‘are 
must be taken to always return them to tlie 
normal closed position otherwise trouble will 
result. If you wish to make your own 
switches see Fig. 7 for details. The switch 
operates in the same manner as the regular 
Jewell type, a close study of which will reveal 
further details of the Toek pin, lock pin groove, 
and operation. I used, for the lock pin, a 
No. IS win* brad forced through a hole (slightly 
smalleri drilled In the push button. The groove 
is 7/72 in. deep. 

Drill all the holes from the front. If drilled 
from the back, the edges will chip and spoil 
the appearance of the panel. Mark the loca¬ 
tion of the holes with a scriher; use a small 
drill for drilling the guide holes; replace the 
tester In its case, and using tlie proper six*’ 
drill, enlarge all the holes. In drilling the 
holes In* very careful, when almost through, 
not to lot the drill slain through and hit the 
wires and multiplieis underneath the panel, 
ltcfore mounting the switches, solder leads to 
tliein. ns this will lie hard to do afterwards. 
Switch No. 1 is mounted at the top of the 
panel in line with the other I>.0. switches. 
Switch No. 2 is mounted at the bottom of 
the panel between the socket and the switch. 
See Fig. 2. 


Providing a lead from the tester to the 
seroon-grid tubes in the set is the next opera¬ 
tion. Rather than have an extra wire loose 
on the cable, we should use out* of those al¬ 
ready in the cable. Kxaiiiitiatiou of Fig. 2 
shows seven cable-wires, pin to, grid, cathode, 
and a light and heavy wire to each of the 
heater prongs. Rv making tlu* following 
changes one of these wires, the light-black 
one. can be used as the control-grid lead. 

Move the light-black wire from contact No. 
1 to contact No. 2 on the upper section of the 
cable terminal block, Fig. (». Fomicct contacts 
Nos. r» and 0 together, drill a hole in the panel 
as indicated. A lead, with a clip long enough 
to reach the cap of a screen-grid tube in tin* 
tester, is passed through this hole. Tie a knoi 
in the lead to prevent it from pulling out and 
solder the end to contact No. S. upper section 
of the <*able terminal block. From this sane* 
contact connect a lead to contact No. 1 on 
switch No. 2. The Inside connections of tie* 
screen-grid lead are now completed. 

The handle of the test plug should be care, 
fully removed from the base by taking 
out the two screws holding it in place. I>i*- 
connect the wires from the base, making a note 
of the prongs to which they connect, and pull 
tlu* cable out of the handle. About % in. from 
the top of tlu* handle drill hole about 7 Id in. 
into the side of the handle. (See Fig. 4.1 On 
the opposite side of tlu* handle fasten a clip 
made of spring brass. Do careful that th<* 
screw does not hit tlu* cable. Flit off the cab)** 
covering for about two inches and wrap some 
thread around it to prevent further unraveling. 
Take the light-Muck lead which has been dis¬ 
connected from the heavy one and pass it 
through tlu* new hole in tlu* handle. 

Push the remaining wires through the handle 
and connect them lo the base in the original 
manner. lie sure that the wires are correctly 
connected and that there is no danger of short 
circuits inside the base. The wire which comes 
(Continued on puyc 759) 
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3 Valuable New Books 

Formulas and Recipes 
Radio — Mathematics 


P rc-sont ed fu n* are tlire<» LiMint new book's, of < 1 i- 
v<*rwiflo<| nut lire, which air iiHV>t educational and 
instructive. Kuril hook carefully trouts a sulijcot 
in full, and is prepared Iiy an expert in t)». hold. 
Tin* hooks an* well written and thoroughly illiiM ratcil 
t.t make the content? understandable. (Jet these books 
promptly—mail coupon below. 

1. FORMULAS AND RECIPES 
for the Practical Man 

This book lias been compiled by S. ficrmback. a 
well-known author of practical iustnirtfonal inannnls 
in various M-i entitle fields. It is extremely helpful 
and will show you how to save money l»v making in 
your own home, at a fraction of the regular cost, 
the hundred and one preparations which you tmw 
buy for use at homo or business. 

ITKIIF, is A PARTIAL COXTKNTS: 

1. Adlieshes: l»|ue<i. <Viuciil- 2. lieauslnc: Slain Re* 

movers, Hleaebe-t. 3. Meial I’rsifl : I'ulDritiK. 0\>ili7inn. 
I*l:t<ing, Polishes. 1. PalnP: rulers. Si si Ins. V»rn!i>hes. 
r« Glasi-Worklns Online. Prilling, Rorlnic, Ktehing, Kil- 
nm\lnjc. ♦». Wood-Craft: r I r>-proofing, Arid-prooftnn, 
Waterproofing, Furntiure Polishes. 7. Inks: Sympathetic, 
Invisible, Hectograph, s. Photograph. 1 *: Developer'. Fluid* 
shins, Fixers, fl. Antipoles for Pol sons. Remedies fur 
burns and Srahb. Dl'lnfe. tsmi s. In. Pm.ami ion. 
MaidpnhUIon. Handling. .Mixing. Tables of WrighU of 
'leysnres. I*»efnl Tables, 

2. FUNDAMENTAL PRINCIPLES OF RADIO 

Radio Simply Explained—its Origin, Nature 
and Functions 

The l>ook, written by Louis Martin, ban been pre- 
pan-d with special consideration srivn to young mem* 
be rn in tin* radio profession, and those who have 
paired their experience in a haphazard fashion. This 
radio printer is a handy fundamental aid for “cheek* 
in*; up" and systematmin' votir knowledge of radio. 
It*irnnlless «if how much you know al>ont the subject, 
ymi should read this book, 

hk in-: ts a partial coxtkxts: 

chapter 1 — Furidanieni.il- nf Hu.lie: Kln-irieliy. Re'loatire. 
Ibillerlt-s. The Magneti I'imih. The Mugnetir Field, 1 n - 
thirlanee. t'oildeti'ers, AC, ClnuiD. l'mpagatinn of Radio 
Waves; <*|i;i|kt«*r II— 1 The Simple Radio Sei. Single. Two. 
and Three-Circuit Tuners, Tlie Rattery Set, Varuunt Tubes, 
Klevirle Sets, Loud Speakers; chapter III — Diagrams, Hon 
tit Head Them; Chapter IV—Amateurs and broadcast Sia- 
lIons, Talking Pictures, TelcvMotu 

3. ELEMENTARY MATHEMATICS 
for the Technician and Craftsman 
‘rids manual bus 1 k*> u «»i»|n*ehdly prepare*I for the 
.nail who wMic* to aopiin* a working: knowledge of 
the elementary principh'S of ina I hemal ies. A com¬ 
plete treatment of the subject i% gi\«*n by the author, 
Mr. C*. Sbainmark, with special attention to the us*- 
of matbeinnlies in Radio and other technical \\o|k 
tor those who employ its formulas daily. 

II Kit K IS A PARTLU. CONTEXTS: 

1 ArlMonelb-: A Mil ion. Multlpliruf bill, Subi riel Ion I >i - 
Ion. bow to I'm- ho-lmab; II- -Fractions, IVnentag*'. 
1 alio and Proportions; III — Powers and Roots; IV—The 
**i rle S>-uni; A' How to Measure Sul fares and Volume'; 
At — Miithcm.iibs for the Manual aiel Teehtiieal Craft-.- 
i’un; VII — Special Mathematics for the Radio Technician; 
' MI— Commercial ('alrulatloic. Short-eut Arithiurtlr, l»- 
i re-t Cal' iilatlno. Plseuunt': IX—Weights and Me:i'Ure'; 
-Useful Tables. 

.'ll our lionk* are of uniform size, r* \ 0 inches. and 
i oitain til pages. The book* are printed on strong 
I iper with stiff colored mver*. 

Clip and Afail Coupon TODAY! 

PRESS GUILD INC., 16 Murray St., New York City. lit*-* 

Knrlooed find t . for which mall me podpaid 

i ' e following books: 

No. I □ 

No. 2 n 

No. 3 D 

7.04* eaoli. Postpaid. 


Name .. 

Address . 

city and State. 


TROUBLE SHOOTING 

i I'ontinm <l front p*t*/ c 75S| 

Now. r**t tine the S ct to « I.Vmi ke. Mat Inn, nr 
as near to it as possible, Readjust the trim* 
tiers on the JLK, condensers, do not touch 
the trimmer on tlic oscillator condenser, only 
very slight adjustments of the I:,F. trimmers 
shonUI |>c necessary here. 

If tbo above instruct ions have been carried 
out properly, tin* set should now lie in perfect 
alignment at all points on the dial, and 
changes in the trimmers at any point on the 
dial should not lie necessary. 

Poor sensitivity on one end of the band, 
as compared to the other end, or on both 
ends as compared to tip* middle, is almost 
invariably a sign of improper tracking, and 
can be corrected bv making the adjustments 
already de>crihed. Lack of sensitivity all over 
the band, provided all other things are correct, 
is usually an indication that the intermediate 
transformers are imt tuned accurately. As 
already stated, the adjustment of the inter¬ 
mediates to exactly 175 ke. is of extreme 
importance. 

“Ilirdles"—sounds like a regenerai jve re¬ 
ceiver passing stations at various points on 
the hand are caused either by tin* Inter¬ 
mediates being tutted to some frequency other 
than 175 kc.. or by insufficient selectivity in 
the ILK, tuning circuits. An easy way to tltul 
which is tin* cause is to short the oscillator 
tuning condenser, and then rotate the dial 
with the volume control turned well up. Under 
these conditions, no stations should be heard, 
in fact the receiver should he absolutely silent. 
If stations arc beard at some points, without 
the oscillator tube operating, it is a certainty 
that the intermediates are not timed properly. 
If the set is silent wit limit the oscillator 
working, but whistling “birdies** are heard 
when it is working, tile selectivity of tin* ILK. 
stations is insufficient. The simplest way of 
correcting this is to use a much shorter an¬ 
tenna, or to remove turns from the primary 
of the antenna coil. A very small condenser, 
of the order of ,oob5-mf., fa midget variable 
will dot inserted in the antenna bad. will very 
often eliminate the whistles without appre¬ 
ciably cutting down the sensitivity of the set. 

Occasionally, on some supers, there will Is? 
found repeat points about ;i5n kc. off the 
proper place for a station. Tlmre arc two 
remedies for this—either those already de¬ 
scribed for “birdies'* iwhich will usually be 
found on set*c having the repeat points i or by 
improving the shielding of ili«• s,<f from direct 
pickup : as. for example, mounting a s,.| which 
has the chassis uil’diieldcd on the bottom, on 
a meial plate. *o that the bottom will he 
shielded. Covering the top of the chassis with 
u grounded metal plate, so as to shield the 
variable condenser sections and grid caps Is 
often very helpful. 

Micmphouie audio howls will he found 
troublesome in some imperfect supers, and 
the builder, naturally attributing it to a bail 
tube, will limit in vain for tin* tube that is 
causing tlie trouble. Actually, the howl may 
•* caused by vibration in the plates of the 
variable condensers, it can usually be cured 
by mounting the entire chassis on a piece of 
sponge rubber, allowing the entire chassis to 
vibrate, instead of just tin* condenser plates. 

Some sets will have ample selectivity so far 
as music is concerned, but on a station next 
to a powerful local, the loud notes of the 
local will “carry over” with a kind of scratch¬ 
ing blast. This is a sign that flic local is 
modulating a band more than l«i kc # wide, and 
inasmuch us the trouble originates in the nlr. 
it cannot he completely eliminat<*d. It can. 
however, bo considerably ameliorated by tint 
addition of a hand-pass stage ixoo Kig. ahead 
of the tuner. This will reduce the amount 
of signal from the local that readies the grid 
of tin* first ILK. amplifier tube, but will not 
seriously affect the strength of the signal from 
the station to which tin* set is tuned. 

Some sets will In* found which Work very 
nicely over a portion of the band, usually the 
high frequency end. but which stop working 
entirely on other portions. This is caused by 
the oscillator tube having incorrect voltages, 
so that it stops oscillating in sjxus. \ check- 
up of the voltages supplied to tin* oscillator 
I f’o ntinurd on pttfjr 75S) 


He made it himself— vastly— 
from our instructions. 



“I SAVED OVER 
$200 IN 1931 BV BUILD¬ 
ING MY OWN TEST EQUIP- 
ME N T WITH YOUR 
RESISTORS.'’ 

Excerpt from letter from Servicemen. 


You can do the m<h. Write for FREE CHARTS 
giving complete instructions. Address Dept. C. 





INTERNATIONAL 
RESISTANCE CO. 
2006 Chestnut St., Phila. 
and Precision Wire Wound 


RESISTORS 



NEW Radio Handbook 

CONTAINING:— - Sint postpaid 

Volume Control Guide. 

Technical Information 
Transformer and Condenser Guide, 
Radio Replacement Parts Catalog. 

Hard to Get Parts —We have them, 
herul its jour repair work for estimate. 

Grant Radio Laboratories 

6521-K South Ilalsted St., Chicago, Ill. 


PROF! 


A 1 ' Service men make $90 to 
J $110 extra per month instal¬ 
ling AMPERITE. Send $1.62, 
to Dept, RC-6 for dealers* 
sample AMPERITE 
and sales helps. 


J^MPERItCQ rpv, r# tfrn 

SO} BROADWAY ULW YT-iK 



Get into this big New Industry. Learn by 
doing tmtnlpal shop work with loop; short 
i-our-e; all make*; low fee. Write for Free 

flullrtIn, ESR. Herkimer Institute of Re¬ 
frigeration, Ine., 1819 B’way., New York. 
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BIG HELP TO 
STUDENT IN 
RADIO COURSE 


Dear Sir: 

1 inusl confess that this liook has taken 
me by surprise. 1 Mill not expert to receive 
a hook of such splendid material, ami so 
convenient|y put together; my first Impression 
wax one of admiral Ion. Then after looking 
It over u while 1 was simply elated to line! 
such n storehouse of valuable Information, for 
the price. 1 feel that it is a gift, not a 
purchase. 

You will understand what a book like this 
means to me, when I tell you that I am 
an active student of the National Radio In¬ 
stitute. and although the course is complete 
In ever)’ sense of the word, this second edi¬ 
tion of >our Radio Encyclopedia will always 
lie of gieat assistance to me in my study, 
and always, after graduation. I feel that the 
N. 11. f. should recommend a copy to every 
student enrolled for a course in Radio; what¬ 
ever branch the student may want to speci¬ 
al law In, he win find this volume an asset 
worthy of t he highest esteem. 

To me it’s worth Its weight in gold; I’ll 
NEVER part from It. 

My feeling of satisfaction is such an ela¬ 
tion, that I cannot thank you sufficiently for 
the valuable volume you have spent so much 
thought and labor in compiling, to put on the 
market at so low a price. Ilut i beg you 
to be conlent with my l*»or expression of 
gratitude, and my slneercd wish for an enor¬ 
mous sale of your new edition Radio Ency¬ 
clopedia. 

BERT \V. KELLEY, 

La Lima, Hlnduras, C. A. 


What the New Second Edition Radio 
Encyclopedia GiVea You 

It gives you an explanation of ever)' word used 
In radio. These explanations—or, rather, defini¬ 
tions—are not brief outline Information like those 
of an ordinary dictionary, but they give in fullest 
detail, and at considerable length, the meaning 
and application of ever)' word, phrase, general and 
5 [*clal term used in the science of radio. They 
are written in plain, even'd a X English, easily 
understood by anyone. 

Practically every definition in Hie book is illus¬ 
trated by drawings, photograph*, diagrams, or 
charts. Ail you need to do Is lo look up as you 
would in g dictionary, the word or phrase about 
which you are seeking information. Furthermore, 
each page Is key-indexed, for greater convenience 
and speed in locating any definition, AU the Sub¬ 
ject-Matter la Arranged In Alphabetical Order. 

This greatly enlarged Second Edition Radio En¬ 
cyclopedia L an absolute necessity to everyone in¬ 
terested in Radio. It answers alt radio questions, 
increases your knowledge and saves your time. It 
covers every known radio problem, and la a gold¬ 
mine of practical Information for every radio man. 

2,201 RADIO DEFINITIONS 

1,253 TECHNICAL ILLUSTRATIONS 
34 TABLES AND CHARTS 
24 PAGES OF APPENDIX 
Red Morocco-Keratol Flexible Binding 

Printed on strong ledger paper, Loose-Leaf 
Arrangement 



332 


pages 
9 x 12 
inches 


Weight 
3 
Iba 


S. GERNSBACK CORPORATION, 

98 Park Place. New York, N. Y. 

Send nu* one copy of the new Second Edition 
S. Demsliack’s Radio Encyclopedia. 1 enclose here¬ 
with $3.98, check or money order preferred. 
(Foreign and Canada, add 35c extra for postage, > 
Money refunded In full if not satisfactory. 


Name 


Address 


City... State. 
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DRY ELECTROLYTICS 

{Continual from pa ye 740i 
prevents ;t flow of current from tlie aluminum 
to the electrolyte. The jrmit capacity of the 
electrolytic condenser is due primarily to the 
microscopic thinness of the tras film, which 
a els as a dielectric just as the paper or mini 
does in ordinary condensers. The greater the 
urea of the active electrodes I lie higher the 
capacity. 

It should lie noted carefully that the electro¬ 
lytic condenser must he “poled** properly in a 
circuit, with the aluminum anode always con¬ 
nected to the positive side. If the connections 
are reversed and the aluminum anode made 
negative, the oxytfen is attracted to the cath¬ 
ode, which, having no porous coating to hold 
it. allows the iras In escape out into the air. 
Current flows through the cell and tile capacity 
effect is not produced. 

When an electrolytic condenser is used as 
part of the tiller system of a ’1*“ power pack, 
the transient A.C. from the roc tiller naturally 
tends to break down the lilm. hut the JM\ 
component is so much larger that it counteracts 
this action. 

In the “dry" electrolytic condenser, the 
anode and the cathode, in one representative 
make, take the form of lon« strips of aluminum 
foil (one pure, the other slightly less sot, sepa¬ 
rated by larger strips of cotton doth soaked in 
electrolyte. In the Concourse condenser, illus¬ 
trated in Fiji. :i. the electrolyte is ammo¬ 
nium Imnitt 1 or phosphate dissolved in glycer¬ 
ine and irclatinc. The glycerine, beinj; liyjrro- 
scopic, absorbs moisture from the air and keeps 
the netive electrolyte properly moistened : it 
has no effect itself mi the clcctro-chemical ac¬ 
tion of tin* condenser. The mixture has a 
jelly-like eonslsleiicy, which is carefully ad¬ 
justed during manufacture so that it is neither 
too thiu nor too thick. It is thin enough to 
he absorbed by the pores of the cotton, but too 
thick to run out of the container, it is not 
affected by vibration, and the condenser is 
therefore Ideal for automotive applications. 

Itcsidcs the area of the plates, the capacity 
is determined by the forming voltaic. The 
same condenser formed at 500 volts to have 
a capacity of JO inf. will have lit) inf. if formed 
at U50 volts. The permanency of the oxide 
coating in the Concourse condensers is insured 
by slow and gradual forming, which takes about 
i.T» hours. A peak voltage of th>0 is allowable 
for slmrt periods at a temperature not exceed¬ 
ing 125 decrees Farcnlieit. The normal liitfli 
working volt am* is from I»50 to 450. with the 
tempera lure not above 150 or 140 decrees. 

one of the interesting and less known facts 
about “dry" electrolytic condensers is their re¬ 
action to temperature climates. Low tempera¬ 
tures, from zero to ."0 decrees below, reduce 
the effective capacity about 40% below the 
rated value, hut this loss is only temporary and 
the full capacity is restored when the tempera¬ 
ture returns to normal. Another fact not jren- 
ornlly known is that the capacity of a con¬ 
denser of this type may he increased if the 
working voltage is below normal. For Instance, 
if a condenser is formed at 500 Volts and bus a 
capacity of 1 inf., this will increase in time as 
much as 00% if it is used continuously on 500 
volts. 

Cupncfty readings can he made on “dry" elec¬ 
trolytic condensers in the same way as ou 
paper condensers, Leakage current, which flows 
in spile of the theoretical harrier of the 
film, can he measured with a inilliummeter and 
a 500-volt IM\ source. The normal leakage 
current per mf. varies from .015-um. for tin* 
;:oo-volt condensers to .1-tua. for the 500-volt 
sizes. 


TROUBLE SHOOTING 

(('ontin tied from pnyc 757) 
lulie. anil the correction of these (if incorrect) 
will usually lix the trouble. Sets usinj: dyna- 
tron oscillators are particularly subject to this 
trouble. In this case, trying out several tubes 
will result in one lieinjr found which will 
work properly over the whole hand. Many *24 
tubes will not oscillate at all as dymitrons, 
although they will function perfectly as de¬ 
tectors; and almost all tubes, so used, require 
very accurate settings of the screen and plate 
(Continual on /mij/c 701 i 



GREATEST MAGAZINE IN 
TELEVISION 



'TIMELY developments in radio's latest wonder, 
1 Television, are published in ever)' issue of 
TELEVISION NEWS -Mr. Hugo Lem shark’s lal- 
e»t magazine. Rapid iidvniicemcnl In this art 
today is becoming a repel it inn of the radio 
cycles of >ears ago. Dally broadcasts are be¬ 
coming mote iiumenm-' and experimenters are 
following In quirk order In building television 
>ets Tor experimental purpose*. Foresight of Its 
development can lie seen Ity the pioneer* of 
radio—they are equipping themselves now vvltli 
television experience. 

The art hies published In TELEVISION NEWS 
are «f primary importance t<> experimenter*— 
they are simple In const met Jon. Understandable 
and replete with diagram*, photograph* and 
illuslrat ions. 

Interesting Articles in the Current Issue 

Latest Developments in Cathode Ra.v Tubes, 

Who Will Pay for TelevisionV 
Building a Practical Television Receiver. 

Theory and Application of Color Television. 
Scanning Frequencies for Cathode Ray Tubes. 

5 to 10 Meter Super-Regenerathc Television 
Receiver. 

Better Optics for Lens PPcs. 

Constructing Your Own Ians Pise. 

Crystal Detectors for Television. 

Television Course. 

Digest of Television Patents. 

La)out Data for 120, SO and €0 Hole Discs. 

SPECIAL OFFER COUPON 


TELEVISION NEWS RC-032 

100 Park Place, New York. N. Y. 

f 1 As per your Special Offer, I enclose here¬ 
with $1.25 (Canada ami foreign $1.50 1 for which 
enter my subscription to TELEVISION NEWS 
for One Year. You will also send me FREE the 
Iasi two issues. I understand that the regular 
rate for such a subscription Is $2.00. 

T 1 Mall me a sample copy of TELEVISION 
NEWS for which 1 enclose 10c (U. S. Stamps 
or coin accepted). 

Name . 

Address ....... 

City... State. 
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THE JEWELL 199 SET ANALYZER 

(Continued from page 75 G) 


through the side of the handle i* »uw mil* 
lierted to the Hip on the other side of handle. 
I’W. 4 shows details. 

This completes the eonneetion for the siwornt- 
grid tubes. When making D'sts, the cap in the 
s<*t slides under the clip on the" test plug and 
i lie eap on the tester provides eminent ion to 
the tube in the tester. Wrap sunn* tape around 
tin* elip on the plug handle so as to prevent 
shocks if your hand comes In contact with 
the shields. 

You are now ready to connect the switches. 
As one connection is already made to switch 
No. 2, start with that one. (Sec Fig. 7.) 
Ftisohler the wire connected to Cl on M4 and 
connect it to contact No* ;t on switch No. 2. 
As the position of the multiplier contacts may 
not 1 m* the same on all testers, it is best to 
trace this lead. Reference to Fig. 2 will show 
that it connects to one side of the grid test 
switch, to the negative post of the 4.5-volt test 
battery and to contact No. 5, lower section of 
the cable terminal block. Cnnmvt IT on Ml 
to contact No. 2, or switch blade of switch 
No. 2. Connect another wire from Cl on M4 
to contact No. 1 on switch No. 1. ITisolder the 
wire connected to contact No. 7. upper section, 
cable terminal block and connect it to contact 
No. 2 on switch No. 1, which is the switch 
blade. Connect contact No. 2 on switch No. 1 
io contact No. 7, upper-section of cable terminal 
block. 

'Phis completes the rebuilding of the tester. 
The engraving can be done with a sharp pointed 
instrument and engraver's wax or white lead. 

Switch No. 1 is marked *5hoV.. S.C. & C.<!. 

Switch No. 2 is marked 75V.. 

If push button type >witehos arc used, mark 
the button with a line parallel to the lock 
pin in tin* same manner as the Jewell switches 
lie** marked. 

1 icfore replacing the tester in the case, clean 


ii carefully to remove all dirt and solder that 
may later get into the switches ami cause 
trouble. 

The pentode adaptev is easy to make. Two 
FY t r pc tube bases and two Filet No, 215 
Mthpanel sockets are needed. Cut off the tube 
base Yz In. from the bottom. Prill a hole 
in the center of the tube base large enough 
to pass a <» *52 in. machine screw, I h ill a 
hole in the side of the tube base, opposite tin* 
Fat bode prong, large enough to pass a lead 
through. Cut off the prongs of tin* sockets 
leaving just enough to solder a connection. 
Fse insulated wire for connections. (i>co Fig. 
5 for details.) 

M'lie changes made do not effect the normal 
operation of the tester except when testing 
\xo type tulies. Current can now lie tested in 
both plates. Test tin* current in one plate 
in the usual manner. To tost the other plate, 
press the “200Y.S.U." button and the '15n 
M.V.” button. 

Testing Tubes 

Test plate and Pi lament voltages as usual; 
plate current as usual, if the sercen-grid volt¬ 
age is less than 75 volts press the 1»,C. “Kev.” 
button and “75C Volts” button. If it is more 
than 75 volts, press the *“>00V,‘* and “I’late 
:wo\V’ buttons. Scrooicgrid current can be 
tested by pressing the **200V,S.(;.” and the 
“15 >JA." buttons. For control-grid voltage, 
press the “75V.C.(i.“ and “75C Volts" buttons. 
For tube test, press *\MA.” button, connect a 
lend to ttie ilOUV binding post and touch It to 
the cap of tube. 

Flaci* the adaptor with the long lead oil 
I he test plug and fasten the lead to tin* clip 
mi the handle. The adapter with the short 
lead is placed in the analyzer socket ami tin* 
lead connected to the screen-grid lend on the 
analyzer. Test plate and !llament voltages ns 
usual. 


POWER FOR THE S. W. CONVERTER 

(Co iitiimof frem page 7o9) 


lo 

• urn-iit-. in amperes, will be - , or 0.10 (ap- 

1 io 

|ii-M\iina!el y i, or 100 nut. ; the secondary cur¬ 
rent in amperes will 1** 2 x 1.75 or :».5o. 

In Mi*der to pass lOo mu. through the ■•choke" 
winding at llo \\. A.C., it will be neressnry 
i ► n move many turns before the impedance of 
tie* enil is reduced to the correct value for 
n »*•■ as the transformer primary. The right 
\\:i> to do this is to remove several hundred 
torus (several layers), reassemble the choke, 
•uni put IIO volts across its terminals, meas- 
i ring the current flow by means of an A.C. 
inilliarumetcr. Since extreme accuracy is not 
required, it will only take about two trials 
to obtain the right number of turns for a cur¬ 
rent flow of 1<>5 to 115 ma. 

Having established the correct impedance for 
the primary, we are ready to start on the 
secotida ry. 

Finding Secondary Turns 

If we only knew tin* exact number of turns 
in the primary we could easily calculate the 
number of turns in the secondary. This, how¬ 
ever. is unknown, and in order to lind the 
number of turns on the secondary, the writer 
used the expedient of winding over the pri¬ 
mary a “test secondary” of 100 turns, and 
measuring its voltage. 

With this data on hand, the unrulier of turns 
in the ‘■primary" was calculated as follows: 

K1 x I GO 

K2 

Wlu-P- XI mini her of turns in the choke 
coil m- ■•primary** ; 

HI ^ I IhV. A A\ ; 

K2 = secondary voltage i oh>erved i . 

Knowing tin- number ,»f turns in the pri¬ 
mary. iIn- number of turns in tin* secondary 
equals 

2.5 x X I 
X2 -- 

111 ) 


The next thing is to disassemble the choke 
unit, soldering leads to the two ends of the 
coil. Now tightly wind at least two layers 
of varnished cambric tape, nr even ordinary 
friction tape over it to prevent a short circuit 
between this “primary” and the secondary. 

The wire for the secondary should he No. 10. 
or even No. 14 A.W.b, enameled or coltoii- 
coveivd copper, although ordinary “bell” wire 
may Ik* used. 

Now wind X2 turns over the primary: and 
solder leads to the resulting secondary. Place 
over this coil enough tape to keep the sec¬ 
ondary from touch i tig the iron laminations 
when they arc rea»cuild«*d. tin account of 
the removal of many layers from the choke, 
there will be space for plenty of tu)K*. 

Reassemble the new transformer, tighten the 
feu i/tc winai to keep the cure from vibrating, 
coimeet the primary cord and plug, and the 
trun.'forincr is ready fur use. 

The operation of the set is very simple, and 
by turning off the filament switch on the short¬ 
wave set you also disconnect the gaseous-rec¬ 
tifier IUIm* ; as tiler** is no load on this tube, 
it will be inoperative even If there is an alter¬ 
nating K.M.F. between socket connections FI 
and F2. 

With few exceptions, no data is given on 
tile various units used fur the const rue! ton 
of the short-wave receiver, as this article is 
primarily intended to show the method used 
in obtaining the high-tension voltages from 
the power transformer in the broadcast re¬ 
ceiver; the construction of the filament trans¬ 
former; and a few of the other features—It 
is not intended to describe Hie construction 
of a short- and long-wave combination. 

Radio-Craft readers tr.ay find this informa¬ 
tion on a practical method of obtaining high 
voltages without the use of another trans¬ 
former useful for other purposes, without re¬ 
ducing I lie efficiency of the broadcast radio set. 


A New Service Kit 

AND A NEW SERVICE 

Resistor Assortment 
of one or two wait 
Metallized Red stop. 

Phy two formula- 
< nut lined In each 
liainJi|*ak make ihi-- 
-dblo i»undr* d-> ui 
additional resistance 
\Alues to meet cey 
omc r gt* ill y. $1.00 
Lynch lle>Mor Jtt- 
IiUmniihU Manual 
FREE with each 
Italidipak, 


To Servicemen* 

I watt Handioak, 

List $3; Your 
Cost, $l 60 2 

Watt Handipak, 

List $4; Your 
Cost. $2.40. 

LYNCH Resistor 
Replacement 
Manual i-aii be 
buuttht fur $1.00, 

Send order today for Handipak, including the 
Manual, or write for FREE RMA Color Code 
Card and new. complete catalogue. 

LYNCH MFG. CO., Inc., 1775-RC B’way., N.Y.C. 


A NEW 

Money Making 
FIELD 

Ins-ldiitudeuus RECORDING 


Make records of radio programs, banquet 
speeches, weddings, social functions, political 
meetings, singers, orchestras, etc. We carry 
a complete line of studio and portable re¬ 
cording equipment, also complete line of 
parts for home assembly. 

Write for further information . 

Ampec Engineering Laboratories 
135 Liberty St. New York, N. Y. 

NEW 1932 HAND- 
LAPEL MIKES 

No. 306—Single Pulton $5.00 
No. 501—Single Button 10.00 
No. 503—Two Button. Z5.00 
iiinJ 15 other types for 
every occasion. 

Also Direct Manufacturers of 
Amplifiers, Horn Units, 

Trumpets and All 
P. A. Accessories 
Send for Catalogue RC Now 
MILES REPRODUCER CO. 

26 East 22nd St., N. Y. C. 




CATHODE RAY TELEVISION 

Xmi-terhitiral. non-malt>eniai ical rmiiNc of inst rurl Ion 
by ctim*'|Kni>lclv«* In lb h-aons liy Arthur 11. Hulformi. 
hwruclor in TcleW-don for the Extension DM-.ion 
ef the t’liKcrsUy of California. Any radio man can 
under-.land it. The course costs unly $10.DO. Five 
dollar* brings you the tint live lessons. Knrull now. 
r.iihodu Hay T«-lc\Llon It now oil the air. It has 
revolutionized the art. ARTHUR II. ll.\LLOR.\N, 
13U Tael tic Ridg., San Francisco. 


SHORT WAVE 

CONVERTER 

SUBMARINER 

«12SO 

ACROCYCLE 


OSCILLATOR 

*17 5 ° 

AUTO-DIAL (Auto Radio) $40.00 

Send for Free Circular 

J-M-P MANUFACTURING CO.. Inc. 

3355 Fond du Lac Ave, 

Milwaukee, Wis. 



RADIO PHYSICS COURSE 

by Alfred A. Ghirardi . , $3.50 
RADIO SERVICING COURSE 
by Ghirardi & Freed . . $1.50 
Send for FREE Circular at once. 

The Radio Technical Pub. Co. 
80 Fifth Ave. RC-6, New York City 
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SHORT WAVE CRAFT KC-<T| 

86-98 Park Place, New York City. 

1 enclose hrrrwtth fifty cents for wbtrh | 

pit-ns** j>en«l m© a r«i»y of your new nook IIOM i 
TO lU'II.I) AN!) OPKIIATK SHOUT WAVK I 
KKPKIYKHS. tScml money order, cheek, cash. | 
or new l S. Stamp*. Register letter If It I 
contains currency or stamps.) 

I 

Name .♦. | 

Address ..... J 

City and Slate....* 1 


/ received your book, "How to Build and O^ertffe 
Short Wave Receivers.” / am very pleased with 
it, as l believe it is the best book that has been 
printed on short ware work. It is invaluable to 
builders of Short Ware receivers. Worth many 
times the price, my candid opinion. 


E. H. BLADES, 
Radcliff, Alberta, Canada . 



T HE greatest book of its kind ever published. 
HOW TO BUILD AND OPERATE SHORT 
WAVE RECEIVERS is the best and most 
up-to-date book on the subject ever put between two 
covers. 

The book has been edited and prepared by the 
editors of SHORT WAVE CRAFT, and contains a 
wealth of material on the building and operation, not 
only of typical short wave receivers, but short wave 
converters as well. 

Dozens of short wave sets will be found in this 
book, which contains hundreds of illustrations; actual 
photographs of sets built, hook-ups and diagrams 
galore. 

WE SAY—AND REPEAT IT—THAT NOTH¬ 
ING LIKE THIS HAS EVER BEEN PUBLISHED 
BEFORE. 

The book comes with a heavy colored cover, and 
is printed throughout on first-class paper. No ex¬ 
pense has been spared to make this the outstand¬ 
ing volume of its kind. The book measures 7*/j x 
10 inches. 

This book is sold only at such a ridiculously low 
price because it is our aim to put this valuable 
work into the hands of 50,000 short wave enthusi¬ 
asts during the first few months of 19)2. 

Published by the publishers of SHORT WAVE 
CRAFT magazine. This alone will be your guarantee 
that it is a really worthwhile publication. 


We know that if you are at all interested in short 
waves you will not wish to do without this book. It 
is a most important and timely new radio publication. 

76 Pages — 250 Illustrations — Stiff Paper Covers 


NOT SOLD ON NEWSSTANDS 
Mail Coupon At Left! 


CLASSIFIED 

ADVERTISEMENTS 


Advertisements in this 
insertion—name, initials 
classified advertisements 
ten words are accepted, 
than May 9th. 


section arc inserted at the cost of ten cents t»er word for each 
and address each count ns one word. Cash should accompany all 
Unless placed by a recognized advertising agency. No less than 
Advertising for the July 1932 issue should he received not later 


CHEMISTRY 


BECOME TRAINED CHEMIST. Thousands of 
opportunities—fascinating career. Learn at home. 
Complete experimental laboratory outfit given. 
Write for big free book. Chemical Institute, 
19 Bark Place. Dept. R(\ New York. 


INVENTORS 


PATENT YOl*R INVENTION: Send for FREE 
book, “How to Obtain a Patent." and “Record 
of Invention" blank. Consult us about how to 
protect your ideas. Victor j. Evans & Co., 630r 
Victor Bldg., Washington. D. C. 


RADIO 


GUARANTEED “Pocket Radio." $>.00. Catalogue, 
10c. Neil Tasker, Shaniokin. Pennsylvania. 


TRANSFORMERS (Radio Power) rewound, spe¬ 
cial types made to order. Supreme Radio Labora¬ 
tory, 16 Fulton Avenue. Rochester, N. Y. 


SERVICE MEN. ATTENTION - Speakers re 
wound, magnetized, repaired. $2.00 to $2.75. Com 
pic to Power Pack Service—Transformers rewound 
condenser blocks repaired, resistors duplicated 
Guaranteed, (‘lark Brothers Radio Co., Albia 
Iowa. 


RADIO INSTRUCTION 


LEARN Radio, television and talking pictures 
in Canada. Day, evening and home study classes. 
Free scholarship atul trip to Toronto, all ex¬ 
penses paid. Booklet on request. Radio College 
of Canada. 310 Yongc St., Toronto. 


GUARANTEED MICROPHONE REPAIRS—Any 
make or model—24 hour service. Stretched dia¬ 
phragm double button repairs, $7.50. Others 
$3.00. Single button repairs, $1.50. Write for 
1932 Catalog with diagrams. Universal Micro¬ 
phone Co., Ltd., Inglewood. Calif. 



«e nnn W,LL be paid to 
);>,UUU anyone who 

PROVES THAT THIS IS 

not the actual photo of myself 
showing my superb physique 
and huw the Boss System has 
increased my own height to 
6 ft. 3 3-4 Inches. Hundreds 
of Testimonials. Clients up 
to 45 years old gain from 1 to 
6 inches in a few weeks 1 



_J In IW7 

First Ta-dav 


No Appllanm—-No OrtiQs- 
- -- g T#n DoU#rt Com „ 


ROSS 


-Na Dieting 

SYSTEM NEVER FAILS. Fee Ten Dell_ 

Plete. Convincing Testimony amt Particulars o 
cent stamp. “Allow lime for return mails across 
the Atlantic '* 6 . MALCOLM ROSS. Height Specialist 

Scarborough. England, (P. 0. Box 15). I 


BACK ISSUES 

of Radio-Ckaft can be had at the 
price of 25c each. Address 

RADIO-CRAFT 

98 Park Place New York, N. Y. 


SERVICE FORUM 

t ('on tinttnl from pit t} r 754) 

copies of “Radio l*or All" arc available at the 
present titin*, nevertheless the hook is being 
reprinted In revised form and will be announced 
shortly.— Editor, t 


“LICENSED BY-” 

Editor. Rapio-Cimft : 

Don’t yon think ir is a Crime to let those 
“Shunts Birds" put a Idg ad in a city pub¬ 
lication that has a small “Licensed by" and 
a large “UUA" printed in o»e-inch type, fol¬ 
lowed by a picture of a midget and a price 
tag of $17.P5? 

The people surely fall for that “line" and 
how, 

1 am just a sma 11-town radio dealer and 
Service Man, so maybe I don’t know all 1 
should. I handle two standard lines, Graybar 
and Silver Marshall. 

The other day a fellow came In to look at 
a small Grnyhnrrete Model 4. lie asked the 
price and I replied that it was $57.50. lb* 
looked around a while and then said, “Well. 
I guess 1*11 go to the ritv and got one of those 
SI.N.P5 UlWs." I replied that there was no 
UUA set selling for $IN.!I5. Upon quest Inning 
him further, I found that it was an “UUA 
Licensed" set, 

When I explained that nearly crrrtt set is 
lieensed hv UUA whether it be an or 

“Best Ever." lie began to see light. I made 
the deal, hut if 1 had not spoken to him, he 
would have bought the cheap outfit. 

Whnt do other radio men think of this? Of 
course, there may he some that have these sets 
at bargain prices, that think this type of busi¬ 
ness is 4>.K., but those that have a stamlnrd 
agency for a well-known set will agree with 
me. I am sure. 

1 have unloaded now. Will yon please pub¬ 
lish this lei ter so that I may know what other 
dealers think? 

IT. 1). Mll.sTK.ND, 
/Vr.v. X cbm ska. 

(The question raised by Mr. MUstead is n 
rather moot one. Here in New York City, 
where competition Is the spice of life, price- 
cutting is an everyday occurence, and no one 
seems to mind It. not outwardly, at any rate. 
'Hie answer seems to be nothing more than grit¬ 
ting one's teeth and meeting the competition. 
If competition can't hi' met. then you're out 
of tile running.— Editor, i 


A TIMELY QUESTION 

Editor. n.vpio-Ui:.\KT: 

The inquiry that I am going to make will 
doubtless interest many aggressive radio 
technicians. 

For the last five years. I have lieen em¬ 
ployed by a prominent manufacturer, starting 
in the factory and subsequently, having quali¬ 
fied myself through training, being transferred 
to technical work in the laboratory. A few 
months ago I was the victim of a 75 percent 
reduction in the technical force, due to an 
unexpected decrease in production. 

Now I desire to enter tin* service field as 
an independent, and would like to have your 
advice on the best procedure. 1 have both the 
practical and technical knowledge of current 
receivers, having previously been employed in 
service work. By rending B.mho-Uh.nft monthly, 
l have found that you have been of assistance 
to other readers in similar enterprises, there¬ 
fore I consider you one of the best sources of 
information in this matter. if you consider 
my query lieiietielnl to others, you may publish 
this. 

A. J. Omck. 

45S2 J/ri no;/mm/; .Ire., f l ftila., f*a. 

It is difficult to answer this query in a short 
paragraph and therefore Mr. Ollek is referred 
to one of our hooks •‘Mow to Become a Radio 
Service Man."— Editor. 1 


ADDRESS CHANGE 
The replncement parts and service depart¬ 
ment of t he Brunswick Radio Distributing 
Uompany has been taken over, according to a 
recent announcement, by the newly-organized 
United Radio Service with offices at BIB West 
Fifty-fourth Street in New York City. 
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USING THE V. T. VOLTMETER 

((‘on tin uni from payc 710) 


ummlly adjusted t<» 1, volt. 

After tlie input voltage has hecu nwasured, 
the s wit eh is shifted to position li and t In* 
\tillage across the seeoiidur.v of the coupling 
device is measured. The frequency clinnicter- 
istic of the nmpliug devic*e may he determined 
hy plotting the applied input-froijueiiey against 
tile output Voltage, keepili!' tin- input voltage 
into the device at u runxtunl value. I Hiring 
the course of the measurement, the input volt¬ 
age should he checked from time to time. 

Loudspeaker Response Characteristics 

Loudspeaker response* characteristics may be 
determined hy using the set-up given in Fig. s. 
In addition to the amplifier normally used to 
supply the speaker, an additional amplifier is 
reipiired. This amplifier is used to strengthen 
the feeble currents picked up hy a microphone 
placed nt a suitable distance from the loud¬ 
speaker. 

The V.T. voltmeter is arranged in conjunc¬ 
tion with the S.r.h.T. switch, as shown in 
the schematic, in order that the voltage applied 
to the speaker may he kept nt a constant value, 
as well as providing a means for measuring 
the output of the microphone amplifier. 

In order that some degree of accuracy may 
he obtained in this measurement, it is neeessary 
that the tiiierophoue and its amplifier haw as 
near a Mat frei|iieiicy-eharaetcristic as possible 
from approximately :»li to IN.OOO cycles. In 
addition, where greater accuracy is desired, it 
is advisable to place both the speaker and the 
microphone in a large cabinet or small room, 
whose walls have been lined with sound ab¬ 
sorbing material. 

The dinraetoristir of speakers are usually 
plotted on logarithmic paper, frequency against 
voltage pickup. As a rule, the measurement 
is only comparative, unless tin* operator knows 
the frequency characteristics of the measuring 
apparatus and of tin* room in which the speaker 
and tlie microphone is contained. 

Phonograph Pickup Frequency 
Characteristics 

In measuring the eharacteristlcs of phono* 
graph pickups the setup as given in Fig. G is 
used, with the exception that standard-fre¬ 
quency records are employed instead of the 
audio-frequency oscillator. 

The standard-frequency records an* rated in 
dccihds gain or loss. Inasmuch us tlie input 
voltage will he known, it is not neeessary to 
try to measure the input of tin* pickup, which 
at host. Is a complicated procedure in itself, 
'Fin- 1UM».T. switch Is therefore el ini iua ted. It 
may Ik* neeessary, however, to use a similar 
arrangement in order to switeh in the ampl!- 
M«*r stage of the gooseneck V. T. voltmeter, 
when desired. Tin* gain or loss in deeihels is 
determined in tin* same manner ns deserihed 
under Audio-Frequency Gain Measurements. 
P,E.C. F'requency Characteristics 

The set-up to determine the frequeiiev char¬ 
acteristics of photoelectric cells is the same as 
used for loudspeaker response measurements. 
Fig. S, with the exception that a suitable neon 
lamp is use<l instead of the loudspeaker, and the 
pilot oeleetrlc eell to lu* measured is substi¬ 
tuted for the mieroplioiic. 

Measurement of Modulation Percentage 

The pereeiitnge of modnhi I ion of n trans¬ 
mitter or modulated oscillator may he deter¬ 
mined by many different methods. The method 
described here is simple and Inis an a ecu racy 
of ,V /# ' which is sufficient for ordinary purposes. 

Tin I.ILK. definition of percentage modula¬ 
tion is the ratio of one-half the difference be¬ 
tween tlie maximum amplitude and the mini¬ 
mum amplitude t ,f tin* modulated wave, to the 
average amplitude (expressed in percent i. As 
tin* modulated current amplitude will vary 
above and below the unmodulated radio-fre¬ 
quency amplitude hy equal amounts (when of 
sinusoidal wave form) the percentage of modu¬ 
lation may be calculated from the following 
formula : 

1m — It- 

lVrcent modulation =-X 10U 

Ic 

Where the peak ILF. current, when inodu* 
la ted. is expressed as Im, and the peak ILF. 
current, when unmodulated, is expressed us Ic, 


The set-up for the measurement is given in 
Fig. P. 'Hie pickup imluctnnce of the V.T. 
voltmeter (Li may he two or three turns of 
heavy insulated wire coupled to the plan* in* 
dneliitice of the oscillator lo he measured. Tlie 
condenser i and the inductance together 
with the Hio-olun resistor K comprises a reso¬ 
nant circuit that is timed to tin* frequency of 
tin* oscillator to he measured. The current 
through U is calculated ill when the oscil¬ 
lator is modulated, and (2j when unmodulated. 

Measuring Iron-Core Inductances 

In measuring the inductance of iron-core 
coils, it is quite often desirable to know tlie 
inductance when direct current is eirculating 
through tin* eireuit in addition to tin* alter¬ 
nating current. The setup given in Fig. 1<> 
provides a means of measurement whereby tin* 
inductance may Ik* measured with only A.t\ and 
with both A.F. and I>.F. circulating. 

To measure tlu» inductance of the choke with 
•only A.F. through tin* circuit, tlie 1*.1M».T, 
switch is set to tin* A.F. position and the S.T.- 
I>.T. switch set to position 2. The voltage drop 
across the inti-ohm resistance It is now deter¬ 
mined hy the V.T. voltmeter. Having deter¬ 
mined the current flowing through the eireuit. 
and knowing the A.F. voltage as indicated hy 
VM, the impedance is determined hy dividing 
the voltage hy the current. The inductance 
may now Im* calculated hy the following 
formulu : 

z* — (tt l + inn >= 

Inductance tin henriesi “ 

((i.2S x frequency* 9 
In the above formula the term I5L is given: 
it is the 1M\ resistance of the choke and may 
be determined bv any convenient method. 

To measure the inductance of the choke with 
both IM\ and A.F. through the circuit, the 
inductance is tir>t measured with only the A.F, 
as described above. After the A.F. current 
and voltage of the circuit have been determined, 
the S.IMt.T. switch (i<\V,2i is set to position 1, 
and the equivalent indication on tin* V.T. 
voltmeter determined with tlie in mf, condenser 
ill the circuit. This indication is recorded as 
being equal to the previous determined voltage 
drop across tin* resistance It. 

The primary of the transformer is now 
opened. SW.l is set to the I>F position, leaving 
SW.2 on position 1, The potential of the tapped 
battery **!:** and K1 are \arj«d to give tlie 
desired I».F. through the choke. The current 
is indicated hy a suitable lu\ niiltiamnictcr MA 
Tin* transformer primary switch is next 
closed, the resistor in the primary circuit of 
T is adjusted until the indication of the V.T. 
voltmeter is the same as tlie value recorded in 
the tirst steps of tin* procedure, when tlie 10 mf. 
condenser was placed in the circuit. Now not¬ 
ing the new voltage value on VM, and the 
V-T. voltmeter indicating the same voltage 
drop, as was obtained without I>.F. through 
the elioke. tin* operator may calculate the im¬ 
pedance as for the A.F. measurement. From 
tin* impedance, having previously determined 
tin* IU\ resistance of the choke, tile Inductance 
in henries may be determined to* the same 
formula. 


TROUBLE SHOOTING 

(Continued from pay*' 758) 
voltages to ONi-jllate over tin* entire hand. 

Occasionally, a set will Ik* found which lias 
perfect quality on full volume, hot when re¬ 
duced. the quality “goes to pieces." If this 
is the ease, examination of Hu* tubes will prob¬ 
ably disclose a ’24 in a socket where a ‘35 
or *51 should be. Proper placement of the 
tubes will make this right. This trouble applies 
to T.ILF. sets only: the use of a ’24 in an 
amplifier socket In a set built for the raulii- 
mu tubes will invariably produce this phe¬ 
nomenon. 

No reference has been made here to account 
for poor results due to improper connections, 
wrongly placed parts, or similar troubles which 
would apply to any receiver. It is presumed 
Hint the correct hookup has been followed 
throughout, ami the receiver is free from all 
defects in wiring, parts, or similar mistakes 
on the builder's part. 



CLAROSTAT Replacement Volume Controls are 
"Custom-Made" to exactly suit the receivers tor 
which they are offered. Not a makeshift job 
lot idea. 

The resistance, taper, shape and shaft are made 
according to the proper specifications. 

There is no delay in installing them. There are 
no comebacks when you use CLAROSTAT products. 

See the new CLAROSTAT CONTROL HAND¬ 
BOOK AND CATALOG for 32 pages of dope for 
service men. Send for your FREE copy. 


CLAROSTAT Mre.Co. 

ui-zti N e, n sT.BuYN. NY. 


AXKOVTKr llVCi 


We Are the Only Authorized 
Exclusive Service Bureau for 



SE It VICE 


REPLACEMENT 

PARTS 


We carry a complete stock of parts for 
all Brunswick models. Write for free 
parts list. 

UNITED RADIO SERVICE 

619 West 54th Street New York. N. Y. 


Big Discount to Dealers and Servicemen 



FOR SHORT WAVE 
BROADCASTING 
Reg. Price Was $75 

l S Lot i»o\\er gen¬ 
erator fur radio irtns- 
miufiu! Ill tile b\ Wi I- 
j upturn *e. Meal for 
Am iti ur l‘,n>.idi listing 
Limited <|ii*nttt> imr- 
ilu^ed from l <*u\ 

Signal t’orpv 23(J to 

.mi. ... suit waits. 110 Volt n.P.M 4300. Tan bo 

(■miivitei! tllreii. hell driven or wind i impelled for Aeru- 
jdniiev Guaranteed new and ncrfeit. Worth $73 1)0, but 
nldle they lad. mily $4.95, |iiu« -hipiling < barged. Send 
ihetk or money order 

NATIONAL JOBBING &. EXPORT CO. 

109 W. Lake St. Dept. 186 Chicago. III. 


Knowledge Pays Big 

teach von how to build 4ml ojterate Radio 
Treasure Kinders at»d how to Imate Metals I'mler- 
g round. Fascinating, Belem I fit. A ecu rale. Full 
•ittails for 'Ic slam |»—Write TODAY. 

Exchange. P D Box 607- W El Monte. Calif. 


Every Service Man Needs 
The ELECTRAD Resistor 
Replacement Hand Book 

Write Dipt. il» *U —w wv . 

rc- 6 for ELECTRAD 

Details """ 3 — r 










































Build Your 
CUSTOMERS 

a PavAluliAnnrv 

STENODE 


J*~~k 


r> 


The Receiver That Is 

NOISE FREE 

on SHORT WAVES 

or BROADCAST 

A STENODE demonstration will create more new custom set 
prospects than any radio receiver ever did before. People 
listen in amazement when they hear stations free of back¬ 
ground noises and absolute silence between stations. When 
you tune out heterodynes and whistles and stations STAY IN 
strong and crystal clear, owners of all other sets gasp in aston¬ 
ishment. The former chief of wireless research of the British 
Royal Air Force, Dr. James Robinson has given an entirely 
new principal to radio in STENODE. 

By the STENODE principal the highest selectivity ever attained 
as well as unprecedented tonal range is now made possible. 
All engineers agree that it is impossible with ordinary super¬ 
heterodynes. 

STENODE amplifies signals most and static least. That's why 
YOU want to build an 11 tube STENODE to work with a 
SHORT WAVE adapter when it is not used to log and listen 
with enjoyment to more broadcasters than can be heard on 
any other type of radio. STENODE selectivity is 5 to 1 greater 
than that of so called 10KC Supers. The noise does not get in 
along with the high audio frequencies, and the STENODE re¬ 
produces perfectly higher frequencies than ever heard on any 
other receiver giving 

500% BETTER SELECTIVITY 
1000% MORE FREEDOM FROM NOISE 
INFINITELY BETTER QUALITY 


STENOTUBE. Only one 
required in each Stenode. 
This heart oF the Stenode 
circuit consists of a quartz 
crystal ground to 1 75KC 
frequency and mounted in 
tube form for easy hand¬ 
ling. Standard UX socket 
base. Price $1 5. 

Mode in fngiand 


A T <mr* grnuinc 
uithout the 
imentor's sig¬ 
nature. 


STENODE selectivity 
curve makes 1 0KC selec¬ 
tivity, so-called, look like 
broad tuning. 

STENODE selectivity is 
compared, at left, to that 
of ordinary receivers. All 
background noise is con¬ 
tained in outer curve. 
Stenode's curve, shaded, 
contains but 1-10 the 
totat noise. 


9 Blue Prints - Data Book - Direction Book Now *5 


Increased demand for Stenode Data Book, Instruction Book and Blue Prints permits our cutting former price in half . Those who hove 
already sent in full price will receive our check for $5. We ore not interested in making profit from our engineering service > Our protits 
come solely from Royalties paid us by our licensees. 


GCRNSBACK PUBLICATIONS, Inc. 

98 Park Plat*, New York, N. Y. 

Enclosed find □ Money Order, 1 Check, for 
$ . Please forward me □ STENOTUBE, 

n BLUE PRINTS, DATA BOOK and DIREC- 
TION BOOK for building STENODE. 

(Iftake all checks payable to Gernsback Publications. Inc.) 

Name... 

Street . 

City State 


The STENODE opens up new fields for short-wave and tele¬ 
vision work, as well as broadcasting. Full details of all sorts 
of applications are given in the STENODE Data Book. Nine 
full-sized diagrams show where to place every part. How to 
make every connection is clearly told in STENODE Book of 
Directions. Your finished STENODE will put you into a new 
field of radio. Fill in and mail the coupon with your money 
order for the biggest value ever offered custom set builders. 


STENODE CORP 


OF AMERICA 


98 Park Place 


GCRNSBACK PUBLICATIONS, Inc, 


SOLE SELLING AGENTS 


New York, N. Y. 


IF IT ISN'T A STENODE IT ISN'T A MODERN RECEIVER 






















complete <nn 00 

KIT for flU. 

Thorc ar e hundreds of interesting electrical 
devices that you can make with a photo 
electric unit. It will turn on the parking 
lights of your car when the sun goes down 
or light the lamps in your house at dusk. It 
will open your garage door when the beam 
from the headlight is Hashed against it — 
it will detect smoke in yonr home <»r protect 
your safe—there is no end of jobs that a 
photo cell unit can do in your home,'' 


__PICTURE^HA^AU^^_ 
GARAGE DOORS THAT OPEN AT 

^^^MECHANICA^Ef^^^ 
BURGLAR ALARMS. ETC. 


all owe their origin to photo electric cells. 
It is now possible for you to buy a complete 
photo cell unit in a kit, ready to assemble, 
including an extremely sensitive photo 
electric cell, all necessary tubes, wire, re¬ 
sistances. relay, etc., with complete dia¬ 
grams and an instruction hook show ing you 
how to assemble it in an hour—all for $10.no. 

We also furnish yon with a hook giving 
complete wiring diagrams and instruct ions 
on how to build a number of amazing de¬ 
vices and showing you many Uses for your 
photo electric cell unit. The actual value of 
this complete kit is over $50.00—we are 
making a special introductory price of 
$ 10.00 to popularize experimental work 
with photo electric cells. 

Clip check or money order to the coupou 
below and mail it today! 



Ilrrmim \. !><*Vry. Im*. 

59 E. V acker I>riv«-, Chicago, Illinois 


Enclosed is $10.00. Please send me the 
complete 1‘lioin Electric fell Kit adver¬ 
tised in Kadio-Craft 

Name . 


Address 


Town . State 


LEGION 6-TUBE SET 



The Legion I’adio Mfg. Co. announces a new 
receiver of the T.U.F. family. It uses U-iM’s. 
L*-'.*:.Vs. 1 -‘47 and l-'80. It is equipped with a 
full* vision ilia I. dynamic speaker, tom* control, 
hum control and ball-bearing condensers. Cabi¬ 
net Of selected American Walnut. 


SERVICE SHORT CUTS 

(Continued from page 7JH) 

To test tho ’47 pentode follow the same 
procedure for the ‘short test” and •■mutual 
conductance test'* as described above, with 
these exceptions: Having inserted the 47 into 
our a-piong socket: throw SW l to the S.C. 
side: the AIA switch SW-l to the high side 
null leave it there—I lien take readings after 
throwing SW 5 on and adjusting rheostat It 
\n ■‘omission test” may be taken on tubes 
suitable for this test by using the High scale 
and throwing SW 1 to the S.C. side. 


FIXING THE RCA VICTOR 52 
By James Watson 

T he ft.C.A.-Victor receiver uses a pilot light 
which requires I 10 volts on the tilament. 
The writer wishing to replace this bulb, found 
the only lamp available was of the large stan- 
dard*base type which would not lit into the 
light socket in the receiver. However, l»y 

breaking out the old bulb and its cement, it 
was possible to fasten Hie new base in the 
manner illustrated in Elg. :: on page 7 U. 

Again while at lending ti fight, for some un¬ 
known reason the large JAU-watt bulb lighting 
i he ring hunted out, and the writer ottered 
to tackle ilie job of fixing it. 

At inv suggestion, the management obtained 
a replacement Imlb for me and upon examining 
it I found that it was only rated at 150 
wnf is, and that its standard base would not 
lit the large mogul socket of the big -."nl watt 
bulb. However, ir only required n few minutes 
to break the glass and cement from the old 
lamp, screw the standard base into the mogul 
base ns illustrated in Kig. :;U on page 7ol and 
replace ii in the socket. 

TAKING HUM OUT OF D C. SETS 
By George \ an Velsen 


S ERVICE MEX. operating in the Metropolitan 
district. undoubtedly have encountered 
L.f. sets having a had iuim. The writer has 
found a simple solution which works very 
nicely where the receiver, ns is usually the 
rase, lias its filaments connected in series, as 
indicated In Kig, 4A. 

The remedy is to connect the filaments in 
scries parallel, as shown in figure 4C. increas¬ 
ing the value of limiting resistances U to com¬ 
pensate for the lower resistance of the fila¬ 
ments. 


t’onnort electrolytic condensers in shunt with 
the filaments; whether they an* coniu’eted in 
series ns shown at 4A or in parallel ns at 
41*. these condensers must have a capacity 
I"'tween :y, and -0 mf. 



STEERING POST MOUNTING 


NO TOOLS REQUIREO(PAT48rOFO#; ELECTRICAL 
REMOTE CONTROL (*A*QUE77t MT APiO FOR) ALL WAVE 
RECEPTION (iStoSSOMETERS- PENTODE(RF*"» AF ) 
LATEST CUNNINGHAM TUBES^ELECTRO DYNAMIC 
SPEAKER^PUSH PULL PENTODE^AUTOMATIC VOL¬ 
UME CONTROLv-FULL VISION OlAL 

MONEY BACK GUARANTEE. 10 DAY FREt TRIAL 


'PRICE COMPLETE 

W ITH 

CUNNINGHAM TUBES | 

AND 

EVERY READY BATTERIES , 


1*4 


MARQUETTE RADIO INC 

110West W-"St NEW YORK 

DISTRIBUTORS’-—DEALERS 
WRITE /or TERRITORIES *ow 


Write for full details about the Official 
Kefkigukaiion Sekvice Manual. Gernsback 
Publications, Inc., 98 Park Place, New York, 

N. Y. 


SERVICE MEN 

Here is A * 

Big Profit Opportunity. 


PENTO 


Put Pentode Tubes 
in Old Sets 

Replace the old 245*s with the 
new 247Y There is a tremendous 
Improvement in depth of tone 
ond set sensitivity. The improved 
amplification strengthens weak 
signals, particularly in sets using 
245 push-pull, and the improved 
tone turns sour old radios into 
new, sweet, musical instruments. 


JUST INSERT ADAPTERS and NEW 247 TUBES 

no change in wiring 



i 


SPECIAL INTRODUCTORY OFFER: 

2 Adopter*, 2 RCA licensed 247 Pintod* Tubes — 
YOUR PRICE S2.BO iPosrpaldl 

You toll for $6,00. Ir* a bargain for your customer and 
you double your money with 5 minute* work. Every 
Owner of ar> old set cart be told ACT NOW ON THIS 
EAST MOVING MONEY MAKER I 

2 Pentode Adapters Only (no tub**) $1.20 

MONEY BACK GUARANTEE! Try Ihe Uo Penlode Tube 
outfit In a set If not more Than pleated with feiulli, re¬ 
turn your purchase anytime within five days ond your 
money will be promptly refunded I If you do not hove 
Our new 1932 Radio Serviceman's Wholesole Price Guide, 
check in square below and it will be sens you 



Norn#... _ . .. . .... 

Cry. 

. . ....Sfote .... 

THE RADOIIK Co, 

106 Carnal Station, CHICAGO, III. 
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a free 

SERVICE 


These booklets, pamphlets, etc., are 
obtainable FREE by mailing the 
accompanying coupon. 


37. SOLA VOLTAGE COMPENSATOR 
Variations of line voltage, which are very 
marked in many parts of the country, create 
objectionable results in radio receivers. It* 
the voltage decreases the volume drops; if 
it increases, the power pack is overloaded 
and the life of the tubes threatened. The 
Sola Compensator automatically maintains 
the voltage to the set at a constant value 
even with wide fluctuations of the line 
voltage. This folder describes its opera¬ 
tions and application. Well worth reading. 
^old Corporation. 

38. HOW TO PREVENT INTER¬ 
FERENCE IN YOUR RADIO 
This little folder is full of practical ad¬ 
vice on the elimination of interference cre¬ 
ated by electrical machines of various kinds. 
The cures are applied at the source of the 
trouble, not at the radio set. Data are 
given on the use of filters designed for con¬ 
venient connection to the power thirds of 
electric fans, vacuum cleaners, sewing, wash¬ 
ing and ironing machines, food mixers and 
motor-operated refrigerators. These are 
quickly installed without the use of tools. 
. teroi'ox Wireless Corporation. 

39. ACCURATE HEAVY DUTY TEN 
WATT RESISTORS 

Service Men and experimenters who wish 
to make multi-range instruments out of 
low-voltage A.C. and !).(’. voltmeters will 
find this bulletin interesting and instruc¬ 
tive. It describes the popular Akra-Ohm 
wire-wound resistors and tells how the 
proper sizes may he selected for meters of 
different internal resistance to cover various 
voltage ranges. These resistors are single 
layer wound on Isolantite tubes and are 
covered with a special insulating coating. 
They are accurate within 2<;J of their rated 
values, and are designed to fit conveniently 
in standard five-ampere fuse clips. Shall- 
rross M fp. Co. 

40. THE LUXTRON "ST” CELL 
'fhe great drawback to the general adop¬ 
tion of light-sensitive devices by experi¬ 
menters and constructors has been their 
high initial cost and their need for multi¬ 
stage audio amplifiers of special construc¬ 
tion. With the introduction of the *‘Lux- 
IroiT cell this disadvantage seems doomed 
for elimination, ns this new device is very 
inexpensive, yet sensitive enough to operate 
u relay directly. It is of the photo-con¬ 
ductive type, and functions by the reduction 
of its resistance when it is exposed to light. 
Its manufacturers claim it produces a cur¬ 
rent change of as much as 2a iiiilliaiuperes 
in direct sunlight. This folder describes 


On this page are listed booklets, 
catalogs, pamphlets, etc., of Manufac¬ 
turers, Schools, Institutions, and other 
organizations, which may be of inter¬ 
est to readers of Raimo-Craft. The 
list is revised each month, and it will 
be kept as up-to-date and accurate as 
possible. In all cases the literature 
has been selected because of the valu¬ 
able information which the books con¬ 
tain. If you are interested in subjects 
not listed on this page, write us and 
we will try to serve you. 

This Service is absolutely free to 
all Readers of Radio-Craft. 

Fill in and mail the coupon below; 
make sure that your name and address 
are included and are plainty written. 
Order by number only. 


the cell in detail and tells how’ it is used 
in conjunction with a small relay for vari¬ 
ous experimental and commercial applica¬ 
tions. Lnxtron Mfg. Co., Inc. 

41. FAHNESTOCK SPRING BINDING 

POSTS 

The average radio man does not realize 
that even a little thing like a binding post 
may he the subject of considerable design 
and manufacturing effort on the part of a 
large company. 'Phis 40-page catalog illus¬ 
trates dozens of different models of the W’cll- 
kuown Fahnestock connectors, which have 
wide application in both the radio and the 
general electrical fields. Fahnestock Elec¬ 
tric Co. 

42. RAWSON SINGLE AND DOUBLE 

PIVOT METERS 

A new Diet hod of pivoting the delicate 
movements of electrical meters is described 
in an article prefacing the latest catalog 
of the Unwson meters. This discusses the 
features of older methods and tells of the 
advantages of the new' system for highly 

f 37-45 

RADIOCRAFT 
| Readers Bureau 

| 96-98 Park Place, New York, N. Y. 

I Please semi me free of chortle the fol¬ 
lowing liooklets indicated by numbers in 
the published list al»ove : 


I . 

Name . 

Address ..... 

I City. State 


.sensitive instruments. The catalog itself 
describes the Kawson line of high-grade 
portable meters of the following types: D.C. 
milliaiiimeters ami miHivoltnietcrs, D.U. 
•‘Multimeters,’* fhixmeters, electrostatic volt¬ 
meters, and electronic muLiinicters. This is 
u, valuable reference Iwiok. Paicson Elec¬ 
trical Instrument Corporation m 

43. THE RECORDOVOX 
The Amplion Kecordovox is an instrument 
for speeding educational processes and 
measuring educational progress. It makes 
available for classroom work the arts of 
the phonograph and radio and provides pub¬ 
lic address facilities for the school audi¬ 
torium. It consists of seven units, housed 
in a steel eabinet fitted with wheels. These 
units are: a microphone, a powerful audio 
(amplifier, a loud speaker, an eleetrieal pho¬ 
nograph, a radio receiver, a recording head 
for recording sound on phonograph records, 
and meters and switches for controlling all 
the apparatus. One of the most interesting 
uses of this instrument is for recording the 
speech of students, particularly those study¬ 
ing a language other than their native 
tongue, and then letting them hear their 
own voices through the loud speaker. ./»i- 
plion Products Corporation. 

44. CORNELL PAPER DIELECTRIC 
CAPACITORS AND RESISTORS 
This is an engineering catalog of data 
on fractional capacity paper dielectric fixed 
condensers and various sizes of carbonized 
resistances for radio, television and ignition 
applications. A supplemental sheet de¬ 
scribes two special kits of replacement filter 
and bypass condensers intended for use 
by Service Men and service organizations. 
Cornell Electric Mf*J. Co. 

45. ARCTURUS TRANSMITTING 
TUBES 

The A returns company has added a series 
of power tubes of the transmitting type to 
Us present line of receiving tubes. Five 
of the new’ tubes are fully described in a 
series of excellent folders now’ available to 
all radio men. The following tubes are 
listed: the E703A, a 50-watt ILF. oscillator 
and A.F. amplifier, interchangeable w’ith the 
UV-20JJA; the Kill and K71IE, a 50-watt 
oscillator, power amplifier and modulator, 
fhe first equivalent to the TV-211, the Navv 
type 1818A and the Army type VTt, and 
the second equivalent to the \VK-211K; the 
K745, a 50-watt modulator and A.F. am¬ 
plifier, interchangeable with the TV-815; 
the K7f><>, a mercury vajx>r half-wave rec¬ 
tifier, similar to the UX-8(ifi; and the E772, 
another mercury vapor half-wave rectifier, 
| equivalent to the TV-872. 


t 


I 




* 
















$100,000 SPEAKER SALE!' 

Included in this tremendous speaker sale are the products 
manufactured by leading speaker makers. Every speaker is 
brand new and shipped in original factory sealed cartons. 
They are sold far below their regular list price because they 
were bought in exceedingly large quantities and our purchase 
price permits us to give you the benefit of low cost. 



JENSEN 

Dry Rectifier $ 14.95 
A.C.— D.7 Jr. 

T . Ube _ $12.95 

A.C.—D.15 

Concert Jr. A 

Tube Kect.... 

D.9—2500 OHM , 

Field _ $ 7 * 5 ® 

D.7—2500 OHM 

Field_ $8.50 

D,15—Midget Concert Jr. 

2500 OHMS _ $4.75 


DUO MAGNETIC 


Duo Magnetic Speaker $3.95 

Duo Inductor Dynamic _ 

Chassis . $3*95 

Similar to Farrand Inductor, 




ROLA 

A. C, Models 

Model O-90-C A.C. using 

280 Rect. .. 

Model K. Midget A.C. using 
280 Rect, ..... 


D. C. Models 
2500 ohm P.P. 
1000 ohm P.P. 
2500 ohm Single 
2500 ohm Push 
1000 ohm Single 
1800 ohm Single 
for Pius. 


Output Trans, 
Output Trans. 
Pentode, 

Pull 238. 

238. 

Pentode 300 


$9.95 

$8.50 

!$4-25 

} Each 
\ Model 

ohm Tap 


BALDWIN 


A, C. using 280 
Tube Rect. — 


$7.50 


r>. C, 2500 
O H M—110 
Volts .„ 


$5.50 


L>. c, Z5UU unw—iiu 
Volts Field ' AA 

L.-ss Stand ... 


IK C. 2500 OHM—110 
Volts Field Less 
Output Trans. 




HEADQUARTERS 

for 

Materials and Parts 
for building 

Treasure 

Locators 


Radio, Audio, Ground Potential meas¬ 
urements, Hughes Induction Balances and 
other types; Oscillators and amplifying 
systems included. 


We can supply all materials needed for 
building and operation of any of the recog• 
nized treasure finders . 


these apparatus you can locate 
™ buried treasures, metal war relics, 
mineral deposits, subterranean water veins, 
buried gas and water pipes, and lost ob¬ 
jects, tools and treasures sunken in water, 
etc. 


Write for pamphlet giving history and 
theory on this interesting subject. Twelve 
different circuits are described and explain¬ 
ed. List of parts and prices included. 
(Price of pamphlet 10c.) 



SANGAMO TRANS- 
FORMERS 


Sangamo transformers are 01 
fered to the public for the fin 
time at these reduced prices 
Sangamo A. X. Audio 
Transformer, 

Price . . 


Sangamo B. X. 
Transformer. 
Price_ 


pp Input 

_ $1.95 


Sangamo H. X. pp Out« 

put Transformer. f|£ 

Price __ 


Mail 

Coupon 

TODAY! 

- f 

GRENPARK COMPANY Dept. RCG | 

245 Greenwich Street, New York, N. Y. 

Kudosed find 10c for which kindly send me pamphlet 
on Treasure Finders. ■ 


Do Not Write For Catalog! 

All offers are F.O.B, New York, and subject to prior 
sale. Terms: A deposit of 20% is required with 
every order. Balance may be paid on delivery. Or, 
deduct 2% if full amount is sent with order. 


I Xante; . 

1 

Address: 

| State: 

I 


GRENPARK C0„ Dept R.C., 245 Greenwich Street, New York, N. Y. 
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Hotel Directory 


of the Radio Trade 


The Hotels on this page are 
Patronized by the Radio Trade. 
Make them your Headquarters. 



THE HOTEL 


MONTCLAIR 

LEXINGTON AYE., 49th to 50th STS. 
NEW YORK 

Directly Opposite the Waldorf-Astoria 


"AN ADDRESS OF DISTINCTION' 





■:£ 


RENOWNED 


> FOR SUCCESSFUL CONVENTIONS 

If you are responsible for a large or small Convention for your In¬ 
dustry or Business, consider these advantages. Overlooking Lake 
Michigan, with parklands, beaches and bridle path close at hand, Qin- 
vention days here are pleasant and free from distractions which inter¬ 
fere with Convention sessions. When personal affairs are in order 
you are within a few minutes to Loop busi¬ 
ness . . , theatres and stores. T he Drake 
Convention staff, available without extra 
charge , is trained in Convention detail, ob¬ 
taining publicity, reduced railroad fares, 
entertainment, etc. Write us for further HOTEL* CHICAGO 

inf or /nation. Under Blackstone Management 


T H C 


DRAKE 


800 ROOMS 

Every Room With Bath 

From $3.00 per day 

Attractive Rates by the Month 

A RADIO IN EVERY ROOM 

Short talking distance from 
Grand Central Terminal 
and B. & O. Motor Coach 
Station. Ten minutes by taxi 
from Pennsylvania Station. 


American Home Cooking Served 
in a Notable Restaurant 


OSCAR W. RICHARDS, Manager 


. •*. **• .*« •£• .*• •** •*« •*•••• **« •*« **• **• • 
* 

* “The Gathering Place 

;> of 

* Cosmopolitan New Yorkers ' 


The RUSSIAN VILLAGE 
100 West 57th Street • 
New York City 

Hilling, Dancing, Russian and Gypsy , 
Entertainment. 

LUNCH — TEA — DINNER 
No cover charge at any time. 
Broadcasting WOR Circle 7-9434 ; 

:••> •>•>•> •>•> •>•>•:••> •> •> •>•>•> •> •> •> * •>•> ■•> •> • 


A HOMEY HOTEL IN THE 
HEART OF NEW YORK 

THE 

NEW 

FLANDERS 

133 W. 47th Street through 
to 48th Street 

One of the Finest Hotels in 
Times Square 

Single Rooms with Aifjacent 

Rath .$1.50 and up 

Single Rooms with Rath .. 2.00 and up 
Double Rooms with Rath 3.00 and up 
Suite —2, 3, 4 People. 5.00 

Special Weekly Rates 

FRED W. BIZEL, Resident Manager 



THE SCMSATIONALm 

HOLLYWOOD 

^>RHTAURANT 

B'WAY. at 48 - ST. N.V.C 


<7W/r/i. 

.« NEW REVUE 


NTG 

11 ■ I»rfs<-nU 

the Kreiit- 
est caburet entrrtulnment 
the world has ever Keen. 
It road wav’s Rest l>lnner 
$1.50 $1.75 $«. 00 

li> A1TKH 

TIIKATKG 
Popular I*rlees. 




111 


Important 

^Announcement! 


On pages 752 and 753 
of this issue will be 
found a very import¬ 
ant announcement \ 
telling of the Radio- 
Craft Library. Be 
sure to turn to these 
pages now and learn 
of the ten new and in¬ 
teresting books which 
arp being published. 










































JUNE SPECIALS!! 


p* \ mnnfh we list on this page certain STAR ★ items, which are STOP SIfftPPfXO. The lowest prices are right on this page. Xo one 

' NOT LUSTED IN OUK CATALOG. These are all si of which unthrmlh tt*. We meet any price on ANV NKW Merchandise. Order 

the ' 1 'iaiititics on hand are not sufficient to catalog them. Once xahl out, direct from this page and save money. 100% satisfaction on every truii- 
no /a ore can be had. First come, first served. Save vmirsHf disappoint- saction. Take advantage of these special otters. OK DICK NOW, TODAY, 
incut hy ordering NOW. 


NEW! 


IMPROVED READRITE MODEL 700 ANALYZER 


NEW! 


MOST POPULAR LOW*PRlCED 
ANALYZER ON MARKET 

Tills new Ueadrlte precision instru¬ 
ment embodii* features which have 
iiInwy# been desired in any instrument 
IniiIt Tor wrvke work; (1) low cost; 
t-1 simplicity of design: Ci) accuracy 
of me attire in ent s; (4) ruggednessof the 
complete unit. It is m^llei-s to add 
that the kit is capable of testing any¬ 
thin*: from old hat ten* models to the 
latest screen-grid, pentode, and multi- 
imi receivers. 

EIGHT METER SCALES AVAILABLE 

The ■‘.Model 70b” is an extremely 
compact de\he. The outside dimen¬ 
sions of the carrying case are only 
10% l)y 7% by :i% inches. The an- 
ab/cr contains a I>A\ voltmeter, an 
A.<\ loltmetcr and a miliiammeter. Tlie 
D.C. voltmeter has three ranees: 

0 to 60: 0 to 200; ami 0 to 600 volts. 

The A.C. voltmeter has also three 
ranges: 0 to 10: 0 to 110: and 0 to 
700 volts. The milliammeter lias two 
raniiec: one for SO-mill, reading and 
the other for J00-mill. This variety of 
ranges makes it possible to test every 
conceivable radio circuit; high voltage 
secondaries of power transformers, 
current drain of all radio tubes, in* 
eluding ihe high power *2.10 and 210 
tubes, elc. 

CONVENIENT SELECTOR SWITCH 

The inurnment is equipped with & 
six'position hi-polar selector switch; 
by means nf which readings may be 
obtained of *t" voli>. ■V volts 
reverse I. “K“ volts. "K" volts reversed, plate voltage, 
and screen-grid voltage. A 4Vi-volt battery Is supplied 


with the analyzer, to 
provide "C” bias, for 
grid tests, continuity 
tests, etc. 

TESTS PENTODES 
— “MULTI-MUS-' — 
& ‘80 RECTIFIERS 
There are two sockets 
on the panel of the 
analyzer, one for four- 
prong tubes and the 
ntlier for Hve * prong 
tubes. There is & 
* 'grid-1esif' jniali - but¬ 
ton. Tin Jacks aro 
available for the in- 
diiidual use of all 
meters, externally, in 
every range. There is 
a screen-grid pin jack, 
and there are two pin 
jacks for connecting 
the external battery. 
A two - way toggle 
switch controls the 
testing circuit for 
clltier regular or pen¬ 
tode tubes. Until plates 
of the 'SO-type recti¬ 
fier may he tested by 
use of a special 
adapter furnished. 
Charts are provided 
for measuring resis¬ 
tance* and capacities, 

IN LEATHERETTE CASE—REMOVABLE COVER 

Tlie MmM 700 nmv miuu-s in u handsome black leather¬ 



ette case, substantially constructed ami equipped with 
nickel plated corners and trimmings. By a novel hinge 
arrangement the cover of the case may be swung back 
and removed, thus affording a completely unobstructed 
view of the testing apparatus. 

| FREE with each Analyzer | 


We take pleasure In offering 
with the purchase of each an¬ 
alyzer— ABSOLUTELY FREE 
OF CHARGE—tlie latest radio 
publication to come off the press. 

THE BOOK IS INTENDED 
FOR SERVICEMEN OF ALL 
CLASSES, whether junior 
grade or expert. 

NOTHING HAS BEEN LEFT 
TO YOUR OWN INGENU. 

ITY; EVERYTHING IS COM. 

PLETE. t’ontalns detailed de¬ 
scriptions. photographs and 
circuit diagrams of all romnier- 
rial analyzers and testers. 

A real book. Contains infer* 
nation on every analyzer on 
the market. 64 big pages. 

Heavy cover. Profusely illus¬ 
trated throughout. 

The Analyzer is furnished complete with test leads, 
connect Jug cables. Hnrgess 4V4 volt battery, several bat¬ 
tery leads. I*Y m i’X adapter, *80 rectifier adapter anil 
res 1st ami* and capacity charts. Shipping weigh i. * It is. 
Model 700 Analyzer. List Price $35,00.Cl A RVA 
YOUR PRICE .V* 



WORLD-WIDE 
SHORT-WAVE SET 



Range IS to 200 me¬ 
ters. Employs low cur¬ 
rent drain 230 tube. 
Requires but 1/4.1 volt 
■'H’* battery. 2 No. 6 
dry-cell* and earphones 
to operate. 

No. 1666—S.W. Set, 
Your nr 

Price . 


A.C. SHORT W AVE 
CONVERTER KIT 



Contains all parts and 
instructions to build a 
three-tube S. W. cm- 
verti-r. Range 10 to 
200 meters. Include-, 
filament transformer fur 
110 volts. 60 cycles, 
A.C. Cianpleto with set 
nf 3 plug-ln coils. Ship, 
wt. 8 lbs. 

No. 1617—Converter. 

££ .$9.45 



No. 1614—Converter. 
Your Price . 


A.C. S1TPERHET 
S.W.CONV ERTER 
t’on verts any broad¬ 
cast receiver into a 
full-fledged superliet 
S.W. R4K-eiver. Range 
JO to 111 meters. Re¬ 
quires no plug - in 
coilc. Has built-in 
filament transformer 
for 110 volts GO eyrtt* 
A.C. Employ* 3 227 
tubes. Single dial 
control, Instruct Iona 
included. Shindng 

wt. S lbs. 

NOW $7.50 


SCREEN-GRID 
CAP CONNECTORS 

Smalt, neat in 
apitearanco 
and ruggedly 
(-tmttju cled. 
A stark necessity in 
mttJco work. Sold only 
In lots of 12 or more. 
Ship. wt. 4 oz, 

NO. 1672—Caps. 


IN r doz. 


$ 0.12 


ADJUSTABLE 

VOLTAGE 

DIVIDER 


No. 2275—10.000 ohms. 

IZ .$0.75 

No, 2276—25,000 ohms. 

Price . $0.75 


1 *8 MF. ELECTRO¬ 
LYTIC CON¬ 
DENSERS 

|These guaranteed units 
I nill perform miracles iti 
1 eliminating objectioii- 
I able A.C. Jium frum 
I A.F. aiul filter circuits. 
] bit ally mounted through 
t use of bayonet socket. 
Ship. wt. 1 lb. 

i Not SP 9054 l Condenser. 


I Your 
Price 


$0.49 


FREE 76 Page Radio Treatise 



100 New Hook-Ups. Etc. 
675 Illustration*. 


The now Winter edition. No. 24. of ohr 
RADIO SERVICE TREATISE Is posl- 
tin-ly the greatest book in Print—NOT 
.11’ST A CATALOG. It contains a larfie 
editorial section with valuable informa¬ 
tion not found anywhere else. Among 
Hie new t eel sulcal Information listed are 
the following: 1932 Complete Radiotron 
(‘luirat teristici Short Wave Tuners and 
Phono-Pickups.— Constructional Data for 
Set vicemen's Test Oscillator—all about 
Tone Controls—Short Wave Adapters and 
Converters—Constructing a 3*tube Super* 
Het Short-Wave Converter—Modernizing 
old radio sets—Latest type Multi.Mu 
and Pentode Tubes—Air about DC Re¬ 
ceivers—Vacuum Tube Treatise. — And 
dozens of new radio experiments, hints 
to Servicemen, valuable tables of use¬ 
ful data. etc., etc. 

WRITE TODAY. Enclose 2 cents 
for pontage. Treating sent by re¬ 
turn mail. 


AUTOMATIC 
BLOW TORCH 



TTeat Intensity Over 
1200° Fahr. Requires 
no mouth-blowing. En¬ 
tirely automatic. Csed 
for heavy duty solder¬ 
ing. aluminum solder¬ 
ing, metal Tempering, 
etc. Ship, wt 1 lb. 

No. K1006—Torch. 

Your 
Price . 


$0.60 


"245’* POWER 
TRANSFORMER 



For 110 volts 60 cycle 
A.C. -operat ion. 5 i. Ui 
2 a., 2% v. U\ 3 a. 
Ct.. 2% v. at 10H a.. 
2'A r. at 3a. Ct.. am 
V-34U V t't. 

No. 1450—Transformer. 

IZ .$3.84 


MICROPHONE & 
PRE-AMPLIFIER 
OUTFIT 

Excellently suited for 
P. A. work, inter-eom- 
mun I ration systems, etc. 
Comprises sensitive sin¬ 
gle-button microphone, 
microphone coupling 
transformer and battery, 
cut-off switch, gain con¬ 
trol and output termin¬ 
als. Pur up in neat black 
crackle - flu I.-bed metal 
case, hi ui pi nil with eon- 

»«-«■ *«•*'**■■ wr(i‘<« 

input tmpedanie of practically all type ampli¬ 
fiers Easily run nerted m tin* broadcast rtveiier 
for home recording. Ship. lit. 1U lbs. 

No. 1654—P re-Amplifier. an *\ p 

Your Price . 



ELECTRIC CLOCK 



Naval observatory time 
right from your light 
ticket! No spring to 
« i n d, no batteries. 
Never out Of order. 
For 110 volts 60 cycle 
A.C. operation only. 

No, 1689—Clock. 

IZ $1.00 



OlHTatrs irmu 110 volt 60 
cycle A.C. line. 9" high 
by wide by 7V' 

deep. Ship. wt. 19 lbs. 


RADIO MIRROR 
PENLIGHT 


< lover device fbr look¬ 
ing around corners or 
other Inaorsslhle thUs 
on the radio chassis. 
Comprises jieu flash¬ 
light ami magnifying 
mirror, Complete with 
battery and bulb. 


No. 1695—Peitllght. 


No. 1506—Speaker . A 

price. $7.45.$0.85 


★ POWER PACK- 
CHOKE UNIT 



Comprises power trans¬ 
former for 5—226*s. 2 
227's, 2—171A's and 1 
2SO, its well as 1—500- 
ohm filter choke. Put up 
In neat metal case. 
Ship. \\L 10 lb9. 


No. SP 9053 — Power 


Pack Unit. 
Your Price.. 


$2.75 


★MIDGET MICRO¬ 
PHONE 



A real microphone nf 
single button: type. Ex¬ 
tremely sensitive. Ex¬ 
cellent for 1*..\. work, 
etc. Standard resistance 
of 100 (dims. Responds 
up to 2500 cycles. Ship, 
wt, I lb. 

No. 1655—Mike. 

Your 
Price . 


$2.25 


MIDGET DYNAMIC 
SPEAKER 



A real ihnmidc speaker 
with surprising volume 
and tom-. ii%" overall, 
1V4 W diaphragm, stand¬ 
ard 2100 ohm field cotl. 
Output transformer to 
match all type output 
tubes. Wt. 5 lbs. 

No. 1549—Speaker. 

IZ .$2.50 


SPEED "295” 
TRIPLE-TWIN TUBE 


Equivalent to 
one 227 de¬ 
tector and one 
245 P i* w e r 
tulie. Consti¬ 
tute# a two- 
Stage direct- 
coupled am* 
£2 Plltier In it* 

self. Fila- 
merit. 2 A.C. 
fWT 2H v.; plate 
L t r voltage 250. 
Large undlstorted output. 
Ship, wt 12 oz. 



No.S699. Tube. 
Your Price.... 


$ 2.10 


WE ARE A WHOLESALE HOUSE AND CAN¬ 
NOT ACCEPT ORDERS FOR LESS THAN $3.00. 

If C. o, D. shipment is desired, please remit 20% 
remittance, which must accompany all orders. 

If full cash accompanies order, deduct 2% discount. 
Send mnney order—certified check—U. S. stamps. 


Radio Trading Co. 
23 West Broadway 
New York, N. Y. 


ORDER FROM THIS PAGE. You will find special 
prices from time to time in this magazine. Get our 
bifr FREE catalog for the rreatest Radio Bargains. 

Should you wish roods shipped by parcel post, be 
sure to include sufficient extra remittance for same. 
Any excess will be refunded. 
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'Pxoof* 


FILL OUT AND 
THIS 


Lifetime Employment fervice to allQradmtes. 


I will train you 
at home 


" JUT 

Radio Job. 


Special Free Oxter 


ACT 

QUICKLY! 


A< t now aii»> imlve In 
UiUiiiiiMi to my Mr fitu* 
Ixtok “Klrli )Uu.i[<k in 
tUJlo.” Thi- S«rvli »■ 
Manual on A.» . 

uiiU llutlrry opriatcd 

m\ >t u«h‘Tii * n>uM 
ha'* thi* bonk In tin* 
past. Now Irinlei«. of this 
mair.i/.liH 1 ttlm mail the 
•■miMiii will rceehe It 
<h onom i iir hum, 
iioiv'4 of all klmD. fail¬ 
ing signals hrtuul fun- 
lug. howl-* hikI ost'llla- 
tlotn. pour ill'tmue re* 
eepilon, ill-inrieil or 
ihiifTU'l signal'. 

.\u«lio and lladln Kre- 
«lih*iM*y iiriilditlt'ation and 
utln r > ita) information 
li contained In it. Get 
;i free ropy hy mailing 
(ho million lie low. 


IlM a week 

“My earnings in Radio 
are many times greater 
than I ever expected they 
would be when 1 enrolled. 
They seldom fall under 
$10« a week. If your 
course cost four or five 
times more I would still 
consider it a good invest¬ 
ment.” 

K. I . WlXIlORNE 
1207 TV. d^th St., 
Norfolk, Va, 


Jumped from $1$ to 

$ioo a week 

“Before I entered Radio 
I was milking ;l week. 
Las! wi**k I ranifd $110 
servieiug mid -oiling 
Hiidins. I uwo my -nooo>s 
to X. K. 1. Von -turfed 
mo off on tin* right foot.” 

I. A. V.UUIIN 
Grand Radio and Appliance Co.. 
3107 S. Grand lhinlovard, 
St. Louis, Mo. 


If vou are di^atlsfied with your pre-ent job, if you aw Snig¬ 
gling along in a nit with lift l<- or no pMspeet of anything hotter 
than a skinny l>-*.v envelope — dip the coupon XDV\ Got my Jog 
KKlTI-5 book oil the opportuuiti*-- in RADIO, Hoad how omekly 
\on can learn at hotm* ill umi 1 i*pare tinie to ho a Radio KXpert 
— what ff»*id jolt- III.' gradual«•- have heeit getting real jolts with 
Pal lumres. 


Many Radio Experts Make $50 to $10O a Week 

Tn idtonr ten \ears the Radio Indudry has grown from $2,»««.- 
Odu to Inn Mire* Is of millions of dolhiiN Over Son,0H0 jolts have 
Ikh.h erented liv this growth, and thousands more will he rrouted 
hv its eon!inned dovidoptin-iit. Many nun and young men with 
tin- riglit training—the kind of training I gi\e you in the N. IC. h 

l-olir-e-have deppetl into Radio ilt two * . A .** 

former salarie-. 


and three times their 


Get Ready now for Job* Like These 

Rroadca-t ing st aliens use engineers, operators, station man¬ 
agers ami pav up tt» $a,«ion a vear. M ami farm rers contiminlly 
emplov testers, iiispeotoiN. foivmin. engineers, sen iee men, hliv¬ 
ers for jobs pa'ing lip t«» *«>.ntui a year. Radio Dpemlors on 
ships enjov life, -ee the world, with l.oav-l and lodging free, and 
g.-i gtH hI pay In‘-i*!•*-. Denier* ami joltheis employ service men, 
Zh levin..n, Ituvers, inmmgeiN. and pay up to *!<'ii « week. My 
lto.»k tells 'on ,dntilt tlie-e and Many other kinds of interesting 
radio jolt-. 

Many N. R. I. Men Have made $200 to $1,000 
in spare time while learning 

The dav \ oil enroll I send y«m material which you should 
master .piiekh tor doing 1* jol.-,\oiimntn in most every neighbor* 
hood. for 'pare time money. Throughout your course I -eml you 
information wi servicing popular makes of set's ' give vtm the 
I dans and id. as iliat luve made *200 ami $! ,0H0 for N. H. 1. stu- 
!|enis ill iheir -parr time while -tinlying. My curse is famous as 
the .. that pay for ii-«lt. 

Talking Movies, TelevUion, Aircraft Radio 
included 

Special trailing in Talking Movies Television ami 

II.nne Teh*\i-ion , xpenmen!-. Radio’- «-e in Aviation, 
Servicing ami Merchandising Set-. Broadcasting. l omnier 
n.d ami Ship Stations are included. I am -o -tire that 
\. K. I. can train jnu satisfactorily that 1 v\ ill agree m 
writing to refund every penny of your tuition if >ou are 
not satisfied with my Les-nn and Instruction Service niton 
completion. 

64*page book of information FREE 

Get vou I* copv today. It tells you wher.’ Radios 
til art. v, hat tin y pay, tell- .von ahnwl my 

course, what olheix wlio have taken it are doing ami 
making, rirnl out w lint Radio otter* vnn without the 
slightest obligation. U’T XON\ ! 

J. E. SMITH, President 
National Radio Institute, Dept. X FX 
Washington, D. C. 


.. NEW Radio Equipment 
for Broad Practical Experience 
Given Without Extra Char ge 

With the ntd of this equipment you ean work out \\lth 
\our own hands many of Hie thine* jon rend hi unr text 
it*mk<. From It- >nn get the valti«l»le experience fhut teiu 
an expert from a beginner. In a short lime %'»u havii 
learned what It would lake year* to learn In the field. It < 
iraining like this that put* the evfra ch.lLar- In 
envelope. Some of the >n.<ny ilmilln you build and e\|<erl- 
ments > oil perform ate: Measuring ihe merit <«> a tune 
ImlMlug all nhiimieter. tube voltineler. and a 1 , } 1 ' 1 . ’ 

ii.r ..-rvl.e woik. V. . make e\|terirnent> illu-tr.it injf 

the iiriptn fain pi he Iple- In the ^ bt^i kniwn 


I have doubled 
and tripled the 
salaries of many 
Find out about 
this tested way 

BK>°& 


Get 


a Job 


with a 


Our Own Home 

Pioneer nnd W o r 1 d ’<* ] 
Laige-t Home-Study Ha- , 
dio training orgamzatum , 
tlevoted entirely to tram « 
ing men and young men j 
for good jobs in the Radio , 
industry. Our growth has i 
paralleled Radio’s growth. | 
We occupy three hundred , 
times as much floor space | 
now as vve did when or- • 
ganized in 1911. 


A Future 


.1. K. •'Mlill. President 
National Radio Institute, l>o|it. 2 l'X 
WiiNliiiigton. I> < . 

1b«sr Mr Smith T want to tak.* mlvamage i.f A«-nr 
s r „,i|l Offtr **011.1 tin \.tur lw.t U-tk ■, ""I tonhl. 

Shooting In IM \« ami Ritt..r> ami Rcli 

Ri uanli ill Hdiu. 1 ' 

fhh renin'-r <loes not obligate me. 


A ?nme ,. . 

1 *UlrvH8 . 


.StUfi r ii r i 


‘M^ 




*500 extra In 4 month* 

“In htnkiug over my 
records 1 timl 1 made $300 
from January to Ma 
mv spare time. My 
week brought me $107. 

1 have only one regret 
regarding your course 
— 1 should have taken 
it long ago.” 

I10VT MOORE 
K. It. 3, Box 919, 
Indianapolis, Inti., 
























SERVICEM 


The Triad Line is complete. It includes all types of standard 
Tubes as well as Photo-Electric Cells and Television Tubes 


City State 

x lv letterhead or curd is attached. 


CERTIFIED TRIAD TUBES are the result 
of many years experience. All the guess¬ 
work has been eliminated. They are designed, 
manufactured and tested by the most modern 
machinery. They are produced by skilled oper¬ 
ators. No better tubes can be bought. 

A complete study of the proper method of mer 
cliandising tubes, in order to protect the seller 
as well as the buyer has resulted in the adop¬ 
tion of an entirely new form of distribution. 

The CERTIFIED TRIAD SERVICEMAN is 
the key stone. Yon can become one of 
tlie agents, who are taking a handsome 
profit from these tubes, by filling in 
the coupon. The whole interesting 
story will come to you by return 
mail. 

If you are selected to 
represent TRIAD, we will 
protect your territory, 
for you. Every Tom, 

Dick and Harry will 
not be competing 
with you. 


This is a reduced fac¬ 
simile of the Triad 
Kndio Tube Certification 
Coupon, which is scaled in 
the i>ox with tube to which 
it refers. 


F.vcn a pood radio receiver will sound like "nothing at all" if it is equipped with poor tubes. 
Most people realize that the radio tube is the heart bf their receiver. Ordinary tubes can l»e 
bought for a song, but you usually get wliat you pay for. \o one expects to get Cadillac or 
Lincoln service from an Austin. No one looks for custom-made shoes for three dollars. Those who 
expect the verv best performance from inferior tubes are not logical and they are sure to be 
disappointed. No form of entertainment is as inexpensive as radio. Isn't it good business to keep 
it working at ils best. \ou Can be sure of doing so, by insisting on CERTIFIED TRIAD TCItKS. 
A line to us will enable us to send you the CERTIFIED TRIAD SERVICEMAN, we have selected 
to seive your vicinity. 


Gent lei 
Plea>e 
vour new 


to the 


Name 


Address 


MFG. CO. 

, R. I. 

information nlout 
ceinen. 

n for . years, 
per year. 1 l>elong 
Sen-iceman's Association. 





















Your Ultimate Choice will be a 

Cuper-Powered 

o' LINCOLN 


Super Power Spans 
Atlantic 9 on Broadcast 
Hand in Broad Daylight 



15 to 550 

Six **cref»n firid ti_ 

tunrd 1. F. Mage* deliver ex¬ 
ceptionally high amplification. 
Kacli band of nliort wa*e frf- 
quencicH in tuncil through per¬ 
manently pluvrd coil* and a 
small non-capacity selector 
• witch on the front panel gives 
instant access to the four short 
wave and broadcast bands. 


St. Pierre ami Miquelon. 

1 was surprised of the reception 
we have obtained on the broad¬ 
cast band of 200 to 550 meters 
receiving by daylight many 
American stations in full 
strength as well as Hadio Maroe, 
Africa on 416 meters ami also 
as good results on the short 
wave band. 




Lincoln DeLuxe Chassis 

SW-32-110 V. 641 Cycles AC.—I)C-SV>-10-Battery Model 
ALL-WAVE', \* ()RLD-\L IDE RECEPTION 
WITHOUT PLUG-IN COILS— 


LINCOLN’S PHENOMENAL RECORD OF SPECTACULAR 

AC 11IEVEM ENTS GUARANTEES SUPER PERFORMANCE 


S PEAKING of records, read wliat Lincoln 
owners are actually getting , . , Three 
months of daily con tael with Chicago 
from Baffin land, in the Arctic, by 
MacMillan expedition. 

Exclusive news from Lindbergh Plane flying 
over Arctic, relayed to press by Lincoln Radio. 
Five continents tuned in two hours. 

611 Verified stations on the Broadcast Band 
alone, by one Lincoln owner. JOFK, JOGK, 
JOCK, JOlk, JOIIK, JOAK, JOBK (seven Jap¬ 
anese stations on broadcast band received by 
Lincoln ow ner in Oklahoma in one morning). 
2Y V Wellington, New Zealand; 2BL Sydney, 
Australia, brought in on broadcast hand by 
Texas owner. 

TELEGR AM: “ Again congratulations this 

A.M. four to live logged 2 FC Sydney six eighty 
kilo JOBK Osaka eight hundred kilo KGMB 
Honolulu thirteen twenty kilo stop. This 
noon twelve GST logged W OPI, Vi LAG, W El 1C, 


LINCOLN 

Defuxe Receivers 


WSYJ, WROL, WHOI), KRL1), WTAM,WOWO, 
AABT, WJAX, AAlvNR, W ABC. KWKII, W II VS, 
XEI), AA B VP. W JZ, AA BILAL Vi SB, XEH, W GN, 
WOK, AALAA, WPTF, WKAF, ViSAL WE VO, 
AYSAZ, AA W \C, WNOX, WKKC. llow is that 
for broadcast Air. Hollister.” 

CHICKEN, ALASKA reports—“Coder favor¬ 
able conditions here in mid-winter we can 
pick up Germany, Sweden, England, France* 
and Russia on tlie broadcast band* From ten 
to one P. M. in broad davlight tliev come in 
best.” 

SHORT WAVE RECEPTION 

Enthusiastic reports of world-wide reception 
by Lincoln owners everywhere are too numer¬ 
ous to list in detail. One Lincoln owner lias 
received 93 stations out of 131 stations listed 
in International Short Vi av© Club Log. 

LINCOLN RADIO CORPORATION 

Dept. RC-6 329 S. Wood St., Chicago, 111. 

L1NCOI \ RADIO CORPORATION 
Dept. RC-6, 329 S. Wood St., Chicago, III. 

Please send literature to 

Name . . 

Address. 

City..State. 





















